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NOTE.

The courses and bearings given in degrees are ¢rue, reading clock-
wise from 0° at north to 360°, and are foHowed by the equivalent
magnetic value in points in parentheses. General directions, such as
northeastward, west-southwestward, etc., are magnetic.

Distances are in nawutical miles, and may be converted approxi-
mately to statute miles by adding 15 per cent to the distances given.

Currents are expressed in knots, which are nautical miles per hour..

Except where otherwise stated, all depths are at mean lower low
water. '

Supplements and other eorrections for this volume are issued from
time to time and will be furnished, free of charge, on application to
the Coast and Geodetic Survey, Washington, D. C., provided the
volume itself has not been superseded by a subsequent edition. ‘
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INTRODUCTORY.

DerArRTMENT oF COMMERCE,
U. S. Coast anp GEODETIC SURVEY,
Washington, June 1, 192}.

This publication covers the coast from Sandy Hook to Cape
Henry, including the Delaware and Chesapeake Bays and tribu-
taries, and the inside route from New York to Norfolk. It is based
mainly upon the work of the United States Coast and Geodetic
Survey, including the results of special examination in 1922 and
1923. '

This volume covers the same territory as the first edition of SectionC,
excepting that the inland waterway along the coast of New Jersey
has been omitted, as this route is fully described in the Inside Route
Pilot, Coast of New Jersey. The present (second) edition has been
prepared by Commander Paul C. Whitney, hydrographic and geo-
detic engineer, United States Coast and Geodetic Survey.

Great courtesy has been shown by the United States engineers,
the Lighthouse Service, and local authorities in furnishing infor-
mation for use in this publication.

The aids to navigation are corrected to May 30, 1924.

Navigators are requested to notify the Superintendent of the
Coast and Geodetic Survey of any errors or omissions they may find
in this publication, or of additional matter which they think sﬁould
be inserted for the information of mariners.

E. LesTer JoNgs, Director.

v
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UNITED STATES COAST PILOT.
ATLANTIC COAST—SECTION C—SANDY HOOK TO CAPE HENRY.

GENERAY, INFORMATION.

The information contained in this volume, Section C of the
“ United States Coast Pilot, Atlantic Coast,” relates to the coast
from Sandy Hook to Cape Henrg, including Delaware and Chesa-
peake Bays and tributaries, and the inside route from New York to
Norfolk, and embraces the coast of New Jersey, Delaware, Maryland,
and a part of Virginia. )

The general character of the coast is low and sandy, backed by
woods, except in the vicinity of Navesink Hifghlands, where the land
reaches a height of 180 feet. The coast of New Jersey is distin-
guished by the large number of summer resorts, and the coast south-
ward has few natural landmarks except the lighthouses and Coast
Guard stations. The depths along the coast are irregular, there being
many outlying sand shoals, and the lead is of little assistance to the
navigator. -

The coast is broken by two important entrances, Delaware and
Chesapeake Bays, having broad and deep channels leading into
them, and all of the other entrances are narrow inlets, subject to fre-
quent change in depth and position. - Inside the entrances there is
gonerally little natural change in the shore, shoals, and other fea-
tures, except in the more open parts of Delaware and Chesapeake
Bays. The only rocky areas witl‘ixin the limits of this volume are a
few scattered spots in Delaware River, in Chesapeake Bay above
Patapsco River, and near the heads of the larger tributaries on the
western side of Chesapeake Bay. = _ » .

Harbors and ports.———%le mosgt important %aces,’ either commercially
or as harbors of refuge, are Delaware Breakwater, Wilmington,
Chester, Philadelphia, Assateague Anchorage, Hampton Roads,
Norfolk, Newport News, Richmond, Wa‘Shi%‘bon,i and Baltimore.
_The only &‘nehw between New York Harbor and Chesa%aake
- Bay entrance available for vessels bound along the coast are ela-

ware Breakwater, used by vessels of all classes, and Assai:eague An-
chorage, used by smnll cossting vessels. Small local craft often seek
_shelter inside the inlets, but they can not be entered in safety. durégﬁ
heavy weather, and are often difficult for strangers even In good
‘ "Hampton Roads is the most important anchorage in the

weather.

Hng “ Navigational aids and the use of charts™ and- other
Wg‘beginning at page 242. : 1_‘
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southern part of Chesapeake Bay, though vessels entering the bay
for shelter often anchor in Lynnhaven Roads in southerly weather.
The principal anchorages in Delaware Bay and River are described
on page 40, and those in Chesapeake Bay on page 94.

System of buoyage.—In conformity with section 4678 of the Revised
Statutes of the United States, the following order is observed in
coloring and numbering buoys in United States waters, viz:

In approaching the channel, etc., from seaward, red buoys, with
even numbers, will be found on the starboard side.

In approaci].ing the channel, etc., from seaward, black buoys, with
odd numbers, will be found on the port side.

Buoys painted with red and black horizontal stripes will be found
on obstructions, with channel ways on either side of them, and may
be left on either hand in passing in. '

Buoys painted with white and black perpendicular stripes will
be found in mid-channel, and must be passed close-to to avold danger.

All other distinguishing marks to buoys will be in addition to the
foregoing, and may be employed to mark particular spots. :

Perches, with balls, cages, etc., will, when placed on buoys, be at
turning points, the color and number indicating on what side they
shall be passed. _

Nun buoys, properly colored and numbered, are usually placed on
the starboard side, and can buoys on the port side of channels.

Day beacons gexcept such as are on the sides of channels, which
- will be colored like buoys) are constructed and distinguished with
special reference to each locality, and particularly in regard to the
background upon which they are projected. '

Dredging buoys are white with tops for a distance of 2 feet painted

). .

Aids to navigation.—The lighthouses and other aids to navigation
are the principal guides and mark the approach and channels to the
important ports. The buoyage accords with the system adopted in
United States waters. The principal coast lights are described in
the text of this volume. ¥For a complete description of all lighted
aids see the Light List, Atlantic and Gulf Coasts of the United
States, publisheg by the Li%hthouse Service, which can be obtained
from the Superintendent of Documents, Washington, D. C., price
30 cents, qr from the agents listed in the weekly Notice to Mariners,
 Pilots.—Pilotage is compulsory for certain inward and outward
bound vessels in Delaware Bay and River and Chesapeake B’aﬁ;
Pilots cruise off the entrances of both bays and are always available.
Further information concerning pilotage in Delaware Bay and River
is given on page 42, and in Chesapeake B?IY on_page 93. R

Eix:a‘- 1 boatmen competent to act as pilots ean usually be found -
near the entrances to the %-incxpal inlets and to the tributaries of
Delaware and Chesapeake Bays; the charge for piloting in this case
is by special agreemthth%x%pﬁot _ i e g

Towhoats are stationed at Wilmington, Philadelphia, Norfolk,
Newport. News, West Point, Washington, and Baltimore. - . . =

Harbor masters are appointed for the principal ports, and they have
- charge of the anchorage and berthing of vessels in their respective
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harbors. Harbor and anchorage regulations are given under the
descriptions of the ports. The laws prohibit the dumping of ashes
or other materials in the channels.

Navigation laws of the United States are published by the Bureau
of Navigation, Department of Commerce, at intervals of four years,
the the present edition being that of 1928. The volume can be ob-
tained from the Superintendent of Documents, Government Print-
ing Office, Washington, D. C.; price, $1 for the volume.

Rules of the Road.—International and inland ¢ Rules to prevent
collisions of vessels,” lines within which the inland rules apply, and
“ Regulation of motor boats” are published in the Appencﬁx.

Pilot Bules for certain inland waters of the Atlantic and Pacific
coasts and of the coast of thé Gulf of Mexico are published by the
Steamboat Inspection Service in Form 804.

Copies of these pamphlets are furnished by the officers of the Steam-
boat, Inspection Service, and can also be had from the Division of
Publications, Department of Commerce, Washington, D. C.

Quarantine.—Quarantine for all ports within the limits of this
volume is enforced in accordance with the regulations of the United
States Public Health Service, except at the port of Baltimore, where
quarantine laws of Maryland and sanitary regulations of the local
board of health are in force. The laws of Pennsylvania also govern
the ports in that State, and vessels subject to inspection are inspected
by both National and State quarantine oﬁiciafs at Marcus Hook.
For guarantine for Delaware %ay and River see page 43, and for
Chesapeake Bay see page 93. There are national quarantine sta-
tions - at Delaware ]greakwa.ter, Del.; Reedy Island, Pa.; Fort
Monroe, Va.; and Alexandria, Va.

Where State guarantine is in foree, the minimum requirements are,
in general,- in accordance with the regulations of the United States
Public Health Service. National quarantine regulations will be
found at the stations of the service and at American consulates and
will be furnished to vessels upon a?silica,tion, either by officers of
the service or by the bureau in Washington, D. C. very vessel
should be provided with the quarantine regulations.

Marine hospital.—Information as to relief furnished seamen will be
found in the regulations of the United States Public Health Service,
which can be consulted at all stations of the service. Such stations
are located at ports of any importance, and if not in charge of a
service officers, relief will be provided by collectors of customs upon
application. ‘ '
~The ffollow"in% stations are in charge of a service officer: Lewes,
Del.; Philadelphia, Pa.; Norfolk, Va.: N \‘.Baort News, Va.: Rich-
mond, Va.; Irvington, Va.; Washington, D. C.; Solomons, Md.;
Baltimore (marine h 'tﬂ-}}‘-, ‘Md.; faﬂﬁ 1(L‘a‘.n:xhtri ' 'de. L

Bridge regulations.—Repgnlations for lighting bridges over navi-
gable waters, also for lights on sheer boenilts!: %I';egrs, dams, and similar
obstructions to navigation are prescribed by the Department of Com-
~ merce. A copy of these regulations will be sent free of charge to any
shipmaster, pilot, or bridge owner on a plication to the Lighthouse .
Service, Department of Commerce, Washington, D. C. The superin- -

tendents of lighthouses have immediate authority over lighting of
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structures in their respective districts and are charged with the en-
forcement of the regulations. Regulations for the operation of draw-
bridges are prescribed by the Secretary of War, and extracts from
these regulations are given in the description of the waters affected.
Fish weirs are numerous along the outside coast and in Chesapeake
Bay and tributaries. The stakes often become broken off and form a
danger to navigation, especially at night. Regulations limiting the
areas within which fish weirs may be established have been prescribed
by the Secretary of War, and the supervision of the fishing structures
is controlled by the Chief of Engineers, United States Army.
Strangers should proceed with caution when crossing areas of pos-
sible fish weirs, and should avoid crossing such areas at night, when-
ever possible. The areas within which fish weirs are allowed along
the coast from Sandy Hook to Cape May are described on page 38,
and from Cape Henlopen to Cape Charles on page 80; further in--
formation concerning fish weirs in Chesapeake Bay is given on
page 96.
Fishing structures and appliances in navigable waters of the
United States shall be lighted for the safety of navigation, as folows:
The lights shall be displayed between sunset and sunrise. They shall be
Placed at each end of the structure excepting where the inner end terminates in
such situation that there is no practicable navigation between it and the high-
water line of the adjacent coast, in which case no inner light shall be displa yed.
The outer light shall be white and the inner light shall be red. The size, capac-
ity, and manner of maintenance of the lights shall be such as may be apecified
in the War Department permit authorizing the erection of the structure or ap-
pliance. When several structures or appliances are placed on one line with no
navigable passage between them, they will be considered, for lighting purposes,
a8 one structure. :
_ Regulations for passing aredges are prescribed by the Secretary of
War for many channels and are given under the descriptions of the
channels. Lighthouse tenders, when working on buoys in channels
or other frequented water, may display a red flag (international sig-
nal-code letter B) and a black ball at the fore, as a warning to other
vessels to slow down in passing. . L
Supplies.—Coal, fuel oil, gasoline, fresh water, and supplies of all
kinds are obtainable at Wilmington, Philadelphia, N ar:f'ts.g,'N ewport
News, Richmond, Washington, and Baltimore. Coal in limited quan-
tities can also be obtained at the other cities. and many of the larger
towns. G(asoline, provisiens, and water are obtainable at 'practic:ﬁly
all of the towns and villages. Further information is given under
the different headings. - - e
Bepairs,——Phiiadeljglia, Camden, Wilmington, Chester, Norfolk,
Newport News, and Baltimore are the principal places at ‘which ex-
tensive repairs to the hulls and: machinery of vessels can be made.
Small vessels and motor boats can be hauled out and minor. repairs
to machinery can be made at many other places, as mentioned under

the descriptions of the towns. -
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LARGEST DRY DOCEKS AND MARINE RAILWAYS.

Length Depth on
Port. Name. over sillat Capacity.
blocks. [high water.

Sandy Hook to Cape May: Feet. Feet. Tons.
BayHead. ... ... . ... _.......... Raillway. ... couvinncnnn... 185 o .
AtlantieCity .. __ _.. ... ... . ......4..._. L& 1o T 165 3 PR

Delaware Bay and River:

Bivalve. ... .. oo ]oaas o L R S 7 150
Greenwich Pler....._ ... ________.. N . [ 130 8 400
O - 2 343 }2 --------- 1-6'5
¥ et imcereiann. 120 6

Camden . 111 1IIIITTIIIIIIIU Floatingdock. -2 11117100 230 12 2,000
Phil?g iphia rd) D hgayi """"" SR et g %0
navy ya rydock... ... ... .... 1,011 43 |vremenenaas

Port Bicgmond ......................... do. ... ‘412 20 Jovemennan..-

Cape Heniopen to Cape Charles: Chin- 190 7 180

€.

Chesapeake Bay
B‘g:; .......................... 1 125 6,9 125
N K e 180 15 2,600

. - 240 6,15 1,000
Berkley... . ... ... ... 326 28 1, 500
Ni t News Lo 30 I

TENews.. ... .o aiaiaaaand ATl 80 b
West Point 120 12 200
: - 148 6,8 200
Adexandria. .o oooeo e e . 200 11,15 |eemuencnnens
Washington .. .._.........._ ... __. 3 PO mm oo
Washington (navy yard)..._._. - 130 8,12 500
Bolemons. ... .. ... L. 1125 10 200
Baltim 600 22,5 Joemme e
300 10,17 1, 500

125 7
100 6 125
125 5,10 175
173 7,13 1,000

200 12
100 7 100
1100 4,7 150

1 L'mgthofveasel that can be hauled.

Prevailing winds.—North of the thirty-eighth parallel the prevail-
ing winds are westerly. South of the thirty-eighth parallel they are
southerly throughout the year, except in September and October,
when they are northeasterly. They are subject to many variations
at all seasons. See also the meteorological tables in the appendix.

Fogs are most frequent along the coast during the months of March
and April, but' may be met with at other times during the year.
Easterly winds bring them and westerly and northerly winds clear
them away. In the gzte fall dense fogs are liable to oecur, and may
last two or three days, sometimes practically suspending navigation
in the harbors and bays. e l '

In Chesapeake Bay fogs are most frequent in the spring, fall, and
winter months and will sometimes remain for a period of several
days, during which time navigation in the bay and its tributaries
18 seriously interrupted. The most dense fogs and those of longest
duration gecur from early in November to March. During the sum-
mer months there will sometimes be a fog in the tributaries of the
bay during the early morning, but it rarely interrupts navigation
after the sun is two hours high, '
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The following table shows the average number of hours per month,
from a record of about five years, that the fog signals were opemted
at the stated light stations of the United States:

HOURS OF OPERATION OF FOG SBIGNAILS.

- L et et
- g . & R = s

Light station. g’ B TR ) st81 58|81

S E|ElEls8 g2 51215818

. = = s g = i i = (=21 (= I
Ambrose Channel light vessel._..j 123} 86 j 1167 86 | 113 801 69] 43)] 70| 57T] H5| TH| 983
Northeast End hghi: veassel..... [ 124 | 8421541121 {133 70| 36] 181 50 641 84] 971 993
Overfalls light vessel.............. B0 66 ka2t 43 T2 5% 37 23 55 1 .49 43 43 638
Fourtean-{foot Bank ............... 02 581 68| 301 43| 23] 13 4] a5 27| 45} 37 485
glﬁi!%.]'ohn Shoal. .. ... . oo un... 85 48 61 24 27 16 11 3 30 22 52 43 424
tiang North Jetty.. 59 31 49 12 12 7 6 6 19 12 42 43 298
Cherry Island .. . ... coicuoien... 751 41 5 1 15 15 5 8 6 20 20 48} 45 354
Fort Mrman ..................... 331 483 18] 10 91 11 127 46§ 24 ] 42] 44 ] 343
Fenwick Island Shoal light vessel.] 48] 51 57| 80 74 49 i5 10] 23 171 261 20f 452
Winter Quarter Shoallight vessel.] 235 5O 87 48 B8 50 8 B 23 16 25 23 419
Killick Shoal. . 20| 38§ 281 13| 261 13 2 1 11 10] 26§ 201 226
31 38 66 31 33 32 5 3 4 13 B0 39 343
- 46| 42§ 55 41| 381 19 0 1 4| 18 18] 35)] 314
.. 31 31 37 18 15 ] 1 1 4 13 23 28 208
Newport ‘News dedla Ground-_7} 29| 23| 27| 10 8 2 5 1 8] 127 23{ 2861 176
Ma\m 32 21 24 6 4 3 1 [+] 8i 94 22 28{ 158
12 10 8 1 1 0O 1 1 2 8 141 1B 73
40 40 47 15 15 5 1 0 4 8| 27 351 238
171 181 13 3 2 1 gl 163 181 23} 181 i34
27 16 B 3 3 3 3 2 8 11 28 14 126
68| 46 64 21| 18 6 3 0 71 161 251 45 307
51 35 35 10 3 2 1] 1 8 37 24 33 210
60| 581 62| 21| 19 7 1 0o} 11 6 231 31 299
39 28 43 3 5 4 [ 1] 7 8 31} 20 195
33! 301 39 6 8 4 1 1 131 1471 28| 211 204
38t 38t 27 1 4 4 i 21 201 201 381 213§ 219
52 37 42 11 7 11 2 3 21 13 26 28 2538
680 491 86| 17| 18 8 0 1] 10: 124{ 28{ 80} 287
&1 46 45 10 12 3 (1] 0 4 6 4 22 223
59 54 45 10 12 6 4 3 i8 13 37 32 293
B&oody PointBar. .. _..... ceveaen 621 42: 461 11 15 4 0 0 8 3] 32| 221 248
Sandy Point... .. .. ... cciloaaas 94)] 53| 73] 20} 20} 6 2 1} 11 94 B85¢{ 38 342
Fort O A 401 297 33 ] 2 210 1t 1 51 337 231 194
PoolesIsland. .. ... ... vaneocaua. 30 15 10 5] 4 2 0 1] 413 23 14 | - 1¥1
Tarkey Polnt.. ... ... ......... el TO] 221 B4 1337 20 2 3 41 1W0) 20! .55] 451 325

Tce rarely 1nterferes w:th navzgauan along the coast, but in severe
winters may form a serious obstacle to navigation inside the en-
irances. Ice conditions in Delaware Bay are described on page 44,
and in Chésapeake Bay on page 96. Ice in the tmbutanes is t;
under their escrlptmns. L

Storm war are displayed by the Umted St&tes Weather Bureau
on the coasts of the United States and the Great Lakes.

T he small cre ‘{s —A red pennant indicates thnt me&er-
ately strong winds that will interfere with the safe operation of amall
eraft are ex d. No mght display of sinall craft warnings is made,

The northeast storm werning—A red pennant above a sguare red

flag with black center dis a*md by day, or two red lanterns, ene
above the other, d:spinved v mght, indicate the approach of a stmm
of marked vioclence with winds begmxll‘exf from the northecast. : :

The southeast storm 1w pennant below-a m:i
flag with black center dlspla ed by day, or one red lantern « 1spia,‘yed.
by night, indicates the appmach of a storm of marked woienee mth
winds beginning from the southeast.

The southwest storm warning.—A white pennant Below a square
red flag with black center displayed by day, or a white lantern belotw -
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a red lantern displayed by night, indicates the approach of a storm
of marked violence with winds beginning from the southwest.

The northwest storm warning.~—A white pennant above a square
red flag with black center displayed by day, or a white lantern above
a red lantern displayed by night, indicates the approach of a storm
of marked violence with winds beginning from the northwest.

Hurricane, or whole gale warning—Two square flags, red with
black centers, one above the other, displayed by day, or two red
lanterns, with a white lantern between, displayed by night, indicate
ithe approach of a tropical hurricane, or one of the extremely severe
and dangerous storms which occasionally move across the Great
Lakes and Atlantic coast.

These warnings are displayed at all stations on the Atlantic and
Gulf coasts of the United States and on the following islands in the
Atlantic: Jamaica, Turks Island, Bermuda, Haiti, Curacao, Porto
Rico, Virgin Islands of the United States, St. Kitts, Dominica, Bar-
gadl;os, Trinidad, St. Laucia, St. Vincent, Grenada, Swan Island, and

uba. :

. The following are the storm warning display stations within the
limits covered by this volume:

NEW JERSEY : MARYLAND
Atlantic City.* Annapolis.
Avalon Coast Guard siation. Baltimore (American Buiiding).
Blivalve. Baltimore {The Anchorage).
Cape May Point Coast Guard sta- Siedds Point.
tion. - : Oxford.
Great Kgg Coast Guard station. VIRGINIA :
Island BHeights (summer only). Cape Henry.*
Little Egg Coast (Guard station. Fort Monroe.
Yong Branch, o Newport News.
Ocenn City Coast Guard station. Norfolk ( Royvster Building).?
- Sandy Hook. . Norfolk {(navy wireless).
DELAWARE ! S . Reedvilie. , .
Delaware Breakwater.” _ ‘Weems,
Reedy Istand. TIr8TRICT OF COLUMEBIA ©
PENNSYLVANIA ® Washington (Glesboro).
: Philadelphia, The Bourse.® '

Nora—-The Weather Burean satation at Ca Henry, Va. s equipped for day and
night communication  with z;sai-ng vesgels. . The International Code is used by day
and the Morse Code, ﬂash—lfght, v night. Messages to or from vessels will be for-
warded to destination..

WEST INDIA HURRICANES.

These are cyclonic storms with a center of lowest barometer,
around which the wind blows in a more or less circular course
(spiraHy) in a direction contrary to the hands of a watch. At the
saine time the storm field advances on a straight or curved track,
sometimes with great velocity, and sometimes not more than a few
miles an ‘hetir, cecasionally appearing to come to ‘s pause in its on-
ward movements. ‘The estimated velocity on the Atlantic coast be-
tween Hatteras and the island of Cuba is 5 to 15 miles an hour.
They pever simultancously an approximately circular area from 150
to 500 miles in'dismeter. At the center, the area of lowest barometer,
which is from 10 to 20 miles in diameter, comparative calm prevails;
the seas within this center are violent and confused, and combined

*Deltware Breakwiter display duplicated on The Bowrse, Philadelphis.
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with the sudden shifts of wind which are encountered as the vessel
passes through the center make this the most dangerous part of the
hurricane and the one to be avoided.

Hurricanes form eastward of the Windward Islands or in the
Caribbean Sea, and take a westerly or northwesterly course. Some
curve gradually northward, passing north of the island of Cuba and
northeasterly along and eastward of the Atlantic coast of the United
States. Others pass over or southward of Cuba and enter the Gulf
of Mexico, and while in the Gulf usually curve northward or north-
eastward so as to strike the coast somewhere between Tampa, Fla.,
and the Rio Grande. Tracks of hurricanes are shown on pilot charts
of the North Atlantic Ocean, published monthly by the Hydro-
graphic Office. :

The months during which hurricanes are usually encountered are
June to November; the months of their greatest frequency are Au-

ust, September, and October. During these months mariners should
%e on the watch for indications of a hurricane, and should frequently
and carefully observe and record the barometer. ,

Signs of approach.—First, a long heavy swell, a slight rise followed
by a continuocus fall of the barometer; second, a strong, gusty wind
from some northerly point (northeast, north, or northwest), blowing
with increasing force; and third, a rough, increasing sea. If one or
more of these signs be wanting, there is little cause for anticipating
a hurricane. _ '

The approach of a hurricane is usually indicated by a long, heavy
swell, propagated to a great distance two or.three days in advance,
where there 1s no intervenin%- land to interrupt it, and which comes
from the direction in which the storm is approaching. ,

One of the earliest signs of a hurricane are high cirrus clouds
which converge toward a point on the horizon that indicates the di-
rection of the center of the storm. - The snow-white fibrous mare’s
gails appear when the center of the storm is about 300 or 400 miles

istant. ' , ,

As the storm center approaches, the barometer continues to fall,
the velocity of the wind Increases and biows in heavy sgualls, and
the changes in its direction become more rapid. Rain in showers
accompaniles the squalls, and when closer to the center the rain is
continuous and attended by furious gusts of wind; the air is fre-
qguently thick with rain and spume drift, making objects invisible
at a sﬁort distance. A vessel on a line of the hurricane’s advance
will experience the above disturbances, except that as the center ap--
proaches the wind will remain from the same direction, or nearly so,
until the vessel is close to or in the center. » _ o

Distance from center,—The distance from the center of a hurricane
can only be estimated from a consideration of the height of the
barometer and the rapidity of its fall and the velocity of the wind
and rapidity of its change 1n direction. If the barometer fallsslowly.
and the wind. increases gradually, it may be reasonably supposed
that the center is 'distant; with a rapidly falling barometer and in-
creasing winds the center may be supposed to be approaching dan-
g-emus}y near, .. . - o R

' Practical rules.—When there are indications of a hurricane, vessels
should remain in port or seek one if possible, carefully observing and
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recording the changes in barometer and wind and taking every pre-
caution to avert damage by striking light spars, strengthening moor-
ings, and if a steamer preparing steam to assist the moorings. In
the ports of the Southern States hurricanes are generally accom-
panied by very high tides, and vessels may be endangered by over-
riding the wharf where lying if the position is at all exposed.

Vessels in the Straits of Florida may not have the sea room to
maneuver so as to aveld the storm track and should use every en-
deavor to make a harbor or stand out of the straits to obtain sea room.
Vessels unable to reach port and having sea room to maneuver should
observe the following rules:

When there are indications of a hurricane near, sailing vessels
should heave to on the starboard tack and steamers remain stationary
and carefully observe and record the changes in wind and barometer
so as to find the bearing of the center and ascertain by the shift of
wind in which semicircle the vessel is situated. Much will often de-
pend on heaving to in time.

Facing the wind, the storm center will be 8 to 12 points to the
right; when the storm is distant it will be from 10 to 12 points, and
when the barometer has fallen five or six tenths it will be about
8 points.

A line drawn through the center of a hurricane in the direction in
which it is moving is called the axis or line of progression, and look-
Ing in the direction in which it is traveling the semicircle on either
side of the axis is called, respectively, the right-hand, or dangerous,
semicircle, and the left-hand, or navigable, semicircle.

To find in which semicircle the vessel is situated: If the wind
shifts to the right, the vessel will be in the right-hand, or dangerous,
semicircle, with regard to the direction in which the storm is travel-
ing, in which case the vessel should be kept on the starboard tack and
increase her distance from the center.

If the wind shifts to the left, the vessel will be in the left, or safe,
semicircle. The helm should be put up and the vessel run with the
wind on the starboard quarter, preserving the compass course, if
possible, until the barometer rises, when the vessel may be hove to on
the port tack.. Or if there is not sea room to run, the vessel can be
put on the port tack at once. - o :

Should the wind remain steady and the barometer continue to fall,
the vessel is in the path of the storm and should run with the wind
on the starboard quarter into the safe semicircle. In all eases act
80 as to increamse as SoOn as ?ossibl-e the distance from the center,
bearing in mind that the whole storm field is advancing. In reced-
ing from the center of a hurricane the barometer will rise and the
wind and sea subside. : ' )
_The following special signals for snrveying wessels of the United
States emplo.yeg in hydrographic surveying have been prescribed:
_ A surveying vessel of the United Stafes, under way or at anchor
n a fairway and employed in hydrographic surveying, may carry
where they can best be seen, but 1n any case well above the rigging
lights prescribed by law for preventing collisions, three lights 1n. a
vertieal line one over the other and not less than 6 feet apart. ‘The
highest and lowest of these lights shall be %l‘-een, and the middle
light shall be white, and they shall be of sach a character as to be
visible all sround the horizon at a distance of at least 2 miles. In
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the case of a small vessel the distance between the lights of such
private code may be reduced to 3 feet if necessary.

By day such surveying vessel may carry in a vertical line, not less
than 6 feet apart, where they can t be seen, three shapes of not
less than 2 feet in diameter, of which the highest and lowest shall be
gégbular in shape and green in color, and the middie one diamond in

pe and white.

Lighthouse tenders when working on buoys in channels or other
frequented waters may display a red flag (international signal-code
letter B) and a black ball at the fore as a warning to other vessels
to slow down in passing.

The wire drags, some of which are over 2 miles long, used by the
Coast and Geodetic Survey in sweeping for dangers to navigation,
may be crossed by vessels without danger of fouling at any point
except between the towing launches and the large buoys near them,
where the towline approaches the surface of the water. Steamers
passing over the drag are requested not to pass close to the towing
launch; also to change course so as to cross the drag approximately
at right angles, as a diagonal course may cause the propeller to foul
the supporting buoys and attached wires.

RADIO SERVICE.

Time signals.—In connection with the service over the land tele-
graph lines, time signals by radio are sent daily, Sundays and holi-
ays excepted, from certain United States naval coastwise radio sta-
tions. The signals begin at 5 minutes before the hour and continue
for 5 minutes. During this interval every tick of the clock is trans-
mitted except the twenty-ninth second of each minute, the last 5
seconds of each of the first 4 minutes, and finally the last 10 seconds
of the last minute. The final signal is a longer contact after this
long break. Hydrographic information, weather reports, and other
information of benefit to shipping are sent out from these stations.
The supervision of radio communication in the United States,
including the Hawaiian Islands, is controlled by the Bureau of
Navigation, Department of Commerce. A list of the.radio stations
of the United States, including shore stations, merchant vessels,
and Government vessels; Radio Communication I.aws and Regula-
tions of the United States; and Amateur Radio Stations of the
United States are published by the bureaun. Either of the first two
ublications can be obtained from the Superintendent of Documents,
overnment Printing Office, Washington, D. C.; price, 15 cents each;
the last one, price 25 cents. -Changes or additions to the stations and
to the laws and regulations are published in bulletins issued monthly;
price, 5 cents per copy or 25 cerits per'year. . - S E -
The Internsational List of Radio Stations of the World (edition in
English) can be procured from the ¥nternational Bureau of the Tel-
egraphic Union ( Radiotelegraphic Service), Berne, Switzerland. In
addition to the information contained in the list of the United States
stations published by the Bureau of Navigation, the international
list: shows geographical locations, normal ranges in nautical miles;
radio systems, amf rates. ' Supplements to the international list will
be issued monthly and will contain new stations and tables of alter-
ations. Inquiries as to the subscription prices of these lists should
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be made direct to the Berne bureau at the address given above. Re-
mgtances to Berne should be made by international postal money
orders.

Radiocompass bearings.—The increasing use of radio directional
bearings for locations of ships’ positions at sea, especially during
foggy weather, has made it particularly desirable to be able to apply
these radio bearings sent out by the shore stations directly to the
nautical chart. The radio bearings sent out by radiocompass
stations are the bearings of the great circles passing through those
stations and the ship, and unless in the plane of the equator or of a
meridian, would be represented on a Mercator chart as curved lines.
Obviously it is impracticable for a navigator to plot such lines on his
chart, so it is necessary to apply a correction to a radiocompass
bearing to convert it into a Mercator bearing; that is, the bearing of
a straight line on a Mercator chart laid off from the sending station
and passing through the receiving station.

Below 1s given a simple formula for the conversion of a radio bear-
ing into a Mercator bearing. This formula is sufficiently accurate for
practical purposes for distances up to 1,000 miles.

The only data required are the latitudes and longitudes of the
radiocompass stations and of the ship by dead reckoning. The latter
is scaled from the chart and the former either scaled from the chart
or taken from the list of radiocompass stations printed in the Coast
Pilots or on the “ Pilot Chart ” published by the Hydrographic Office,
United States Navy. The largest scale chart available should be used
for this purpose.

For ships fitted with radiocompasses taking radio bearings on
shore stations or light vessels, see page 16, the same formula applies,
only the signs for ship east and west of station are reversed. Also
to faecilitate plotting, 180° should be added to the Mercator bearing
obtained from ship to station and the result plotted from the shore
station.

Formaula ﬁaﬂ the conwversion of radio bearings into Mercator bear
tngs.—The Mercator bearing is equal to the radio bearing received,
plus or minus one-half the convergence of the meridians in minutes,

which expressed as a formula is
. r

M-r+ Dgin _(&%—B—) in which ®
M =Mercator bearing required

=radio bearing received from the radiocompass station
D=difference in longitude, in minutes, between the radiocompass

- station and the ship’s position by dead reckoning.
B=latitude of the radiocompass station |
B’=latitude of the ship’s position by dead reckoning.

Use of the signs in the formula.—When the bearings are expressed
clockwise from north, in north latitudes, the - sign is used when the
ship is east of the radiocompass station; the — sign is used when the
ship is west of the radiocompass station. 7/n south latitudes, the
— sign is used when the ship is east of the mdiocompas§ station;
the - pign is used when the ship is west of the radiocompass
station. R o :

. 80458°—24—2
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The signs are reversed if & in the formula is the radio bearing
observed on the ship. M then becomes the Mercator bearing from
the ship to the shore station, and 180° should be added thereto when
plotting the line on the chart from the shore station.

Nore~—Where the position by dead reckoning differs greatly from the true
position of ship, equation (@) should be recomputed, using the new values of
latitude and longitude of ship obtained by plotting the corrected radio bearings
on the Mercator chart.

Erample—A ship in latitude 37° 20" north, longitude 69° 20 west
by dead reckoning receives a radio bearing of 64° from a radio com-
pass station located in latitude 35° 14" north, longitude 75° 32’ west.
Find the Mercator bearing of the ship from the station.

By the formula—

R=64° B —387° 20
D —75° 82'—69° 20'=6° 12'=372’  B’=35° 14’
D_ 186’ B +Bi—72° 8
2 3= =36° 177

sin 36° 17/=.59176 (from the
table of natural sines p. 138)

Substituting these values in the formula, and observing that since
the ship is in north latitude and east of the radio compass station,
the - sign is used, we have— : _

M =64°4-186"<0,59176==64°4110"=—=64°4-1° 50’=65° 50’

Simplified method.—The work of computing is reduced by the
use of the table of c?rrections (p- 18) which gives the values for the
term % sin Qg—-—g—) in the farmula. The table is entered with
B4-B’ '

2 . '

In the above example D is 372 and B;B is 36° 177,

_ In the vertical column headed by 360’ and on the same horizontal
line as 36° in the left hand column is found the value 106 and next
below and opposite 37° is found 108. The difference is 2; therefore
the interpolated value for 36° 17" is 106.5. _ :

In the same way in the vertical column headed 390’ the inter-

D and as arguments.

polated value for 36° 17’ is found to be 115.5. B :
Interpolating for 872", between these values of 106.5 for 360’ and

115.5 for 390" gives 110’, or 1° 50" as the value of ?g‘ sin (B_Zﬁ_’._)_:
Substituting in the formula this gives— - L <

- . M=64°-41° 50°=65° 50"

For practical purposes the foregoing interpolation is unnecessary.

Direct use of the nearest value given in the table will result in an -

uncertainty of only a few minutes of arc.
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Tadle of natural sines.

M| gine. || 309 | s || M0 | gine, | 00| gipe [ 310 | g, [ | g
©° | 0. 00000 17° | 0. 19081 22° | Q. 37461 33° | 0. 54464 44° | 0. 69466 55° | 0.81915
1°] .01745 122 .20791 4] =23°| .30073 34° | | 55919 45° | 70711 56° . 82004
2° | 03490 h 12° | . 22408 24° | 40674 35° | 57358 )l 40| [7id3s 57° . B3867
3o ] . 14° ] 24192 25° | | 42262 368° | .58779 47° 1 .73135 58° . 84805
4° . 06976 15° . 26882 26° . 43837 37° . 60182 48° . 74314 59° . 85717
52| .08716 16° 1 .27564 27° | .45399 38° | . 61566 49° | 75471 80° - 86603
6° 1 .10453 170 | .29237 28° | 46047 39° | . 62032 50° { . 76604 81° . 87462
7° | .12187 18° | 309062 20° | | 4848)1 40° | .64279 51° | . 77715 62° . 88295
8° 1 .13017 )]  19° ! 32557 30° | .50000 41° | . 65608 52° | 78801 63° . 89101
9° | .15643 20° | 34202 31° | .51504 42° 1 68913 53° | . 79864 84° . 89879

10° ] .17385 21° [ 35837 32° | .52902 43° | . 68200 54° | . 80002 85° . 90631
Pable of corrections, in minutes.
Difference of longitude in minutes.

|
14:11?. 307 807 | 907 1207|1507 1801210 *| 240’ | 2707 | 300° | 330" | 3607 | 3907 | 420’ | 450" | 480" | 5107 | 5407 | 5707 | e00y
11 31 49 51 7| 81 91 10| 12! 13| 14 16} 17| 18| 20] 211 221 241 25| =28
21 31 63 6| 81 9lu] 137 14| 16§ 17| 19) 20 22| 23} 25| 27! 28] 30| 31
21 4] 5] 77 9111 118) 15| 18] 18] 2| 22| 24{ 26| 27| 20] 31| 33] 35| 37
21 41 6] Br1o{13715] 17} 191 221 28| 25| 27{ 20| 31) 33| 35] 38| 10| a2
2| 64 71 911211416 19| 21} 23| 28| 281 30| 33| 35} 37| 40| 12| 15| 27
81 5| 8|10|13116118 21| 23] 26| 20) 31| 23¢| 36 a0] 42| 24} 47} 49 352
31 6 9111314117 120] 23] 26] 204 31! 34] 37| 40] 43} 48] 29[ 51! 531 57
31 8y 0112116119122 25; 28| 31] 34! 37] 41| as| 47] s0| 53| 56] 39 €2
81 71101311720 24] 271 30| 34| a7] 0] 44| 47| 51| 54 67| 61] 62| 67
41 7{11)15) 18122 |25] 20} 33| 36| 40| 44] 47| B1| 54] 58] 82| 65) 89| 73
41 8112016119 23127) 31| 85) 30| 43) 47| 501 54| 58| 62 66! 7201 74| 78
41 8112117121125{29| 33| 371 41| 45| 50 54! 58] 62! 66| 70| 74{ 790!
41 9113t 18122{26|31| 35| 30} 44| «8| 53] 57| 81| 66 757 79| 83 ] 88
5] 91141191231 28132 37| 42| 46| 51| 56§ 60 65} 70} 741 79| 83| 881 ez
57103151 20| 24712034 39! 44! 49| 54 59| 84 73{ v8| 83| 88| 93| 98
5110115121 {26131 :36] 41| 46| 51{ 68{ 62| 67| 72{ %7 82| s7{ 92| 93] 103
5111(-16 |21 127 1 32|{38] 43| 48| 54 50 64| 70| 75| 811 86| 91 o7 102] 108
6111717122 28134130| 45] 51| 56| 62 67 731 79| 811 o0 06| 101} 1071 112
Bl1zii8 23| 20135{41] 47| 53] 59| 64) 70| 76| 821 88| o4 {100 108 111 ] 127
1121182431 (37{43| 403 55| 61| 67} 73] 79 85| 92! os | 104 110! 1161 122
6118119 |{ 253238 |44 51| 577 63} 70{ 76| 82| 89| o5 101} 108] 124} 120 ] 127
7li3j20]1 26838 30468} 53| 59| 66] 72| 7] 85| 92 991105 112] 118 125 131
7114120127 134141 |48 84 61 68| 75| 821 89 ] o5] 102} 1001 1186 123 | 120 | 136
713431 :28136|42)49] 56} 63} 70| 77 ] 841 o2 106 | 113 | 120 ] 127 | 134 | 141
711512220136 | 44561 88 85 73| 80] 87} 95} 102 109§ 116 | 124 | 131 | 138 | 145
7T116122:30138 | 451563 60f 88| 75| 83| 90| w8105 113|120} 127 [ 135 | 143 | 150
B1¥5 23131130 46 |54; 682] 70] 77| @5] 93| 100} 108} 116 | 124 | 131 | 130 | 147 | 155
8l116124:32] 4048 |56) 64] 72| 70! 87) e5{ 103 ) 111319} 127 {135 143 | 151 159
Bilico| 2513341149157 65{ 74| 82| 90 106 | 114 1 123 ] 131 § 139 | 147 | 155 ["163
Blrri2siad|42/s0lo0) 67 761 84| 02101 [ 100 ) 1171126 1 134 | 143 | 151 | 158 | 168
117126134143 |52]60| 690] 77| s6] 95} 103 112120 190|128 146 | 1851 163 | 172
9118126135 4¢ 53 [62] 71| 70| 88| 97 (106 115 123 | 182 141 [ 1501 159 | 168 | 170
9118127 136/45 |54 |63] 72| 81| 90} 90| 108} 117 126 | 1351 144 | 153 | 1631 1721 181
9118428 137146155 |65} 741 B3 ) 02| 102} 111|120} 1261 130 | 148 { 157 { 166 | 1751 185
9118128 138 147 i57166] 75] 85) 04) 104 113{ 123|132} 142 151 ] 160 ] 370 179 ] 189
201-19: 29139148 i 8581681 77| 87] o6l 108) 116 { 125 | 135 145 | 154 | 164 174 183 | 183
10120130139/ 49:i59 60} 791 89| o8 t108] 118! 128 | 138 [ 148 } 157 | 167 | 177 | 187 | 197
10:1.201 30 | 4013507 60] 70 801 00) 100+ 110] 120 ) 130 | 340 | 157 { 161 1 171 181 191 | 201
104120 131 14116161172} 82 92 [ 102 118} 128} 133 143 153 { 164 / 174 ] 182} 103 | 205
1o+ 2 8174252163178 83 vej108 ] 115 125|135 [ 146 ] 156 | 167 | 177 | 188 [ 198 } 208
111121 182142 B3 {64 {74] 851 o5 1108] 137|127 [ 138 | 149 | 150 [ 170 | 180 } 101 | 201 | 212
w3248 b4lesi76{ 881 o7 {108 170} 120 |'1401 151 [ 182 | 172 { 183 | 104 | 205 | 218
1112283144 /6818677 ] B8] 99 ) 120] 191 [ 132} 143 | 164 165 | 176 | 186 | 107 | 208 | 219
11122193145 | 56187 [ 78] 80 {100 131 {123} 134 | 145 | 156 ] 167 [ 178 ] 196 | 201 | 212 | 28
1123184 ] 46678879 811 102 125} 156 | a7 | 158 | 170 ] 181 | 192} 204 | 215 | 228
11798 1847468157169 {80)] 92| 108i135] 126} 138} 140 | 161 172 184 | 195 218 { 230
12123135147 |68 {70182)] 93 ) 105 117] 128 140 152} 1831 175 | 186 | 198 { 210 | 221 | 233
13124 135 |47 |69 |71 (837 o5i 106|118} 130] 142|154 | 185 177} 180 | 201 § 213 | 225 | =35
12124 136148 |60 | 72 {84 981 108 | 120 132 144 | 156 | 168 | 180} 192} 204 | 216 | 228 | 380
1122413649 61731851 97118l 120] 133} 146} 158 | 1701 1821 194 | 208 | 218 | 231 | 243
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Table of corrections, in minutes—Continued

Mid. 307 | 60" | 907 {120°}160 1807 |2107| 2407 | 2707 | 300 | 3307 | 3607 | 3007 | 420 | 450’ | 4307 | 5307 | 5407 | 570 | e00r

65° 112 | 25 137149 {61 ] 74 | 86 98 | 111 | 123 1 135 | 147 | 166 | 172 | 184 | 197 | 209 | 221 | 283 | 248
56° 112125137150} 62] 75871100 112124 137§ 248 | 162} 174 187 198 | 211 324 { 236 | 240
57° 113125138150 |163(|75]88| 100113} 126} 13815111841 178 189 | 201 | 214 | 228 | 239§ 252
68°113125(38151164) 7680 102 115) 127 | 140 153 ) 165 ] 178 191 | 204 { 216 | 220 | 242 | 254
50° 113 126 |39 ;5164 {77(00]103 | 116|120 | 141} 1541 187 | 180 | 308 | 206 210 § 231 | 244 | 257
60°1 13 |26 39[52]65]7891)104{117)130] 143] 156] 1691 182 { 195 208 1 221 | 234 | 247 | 260 -

The Naval Communication Service will furnish radio bearings to
mariners of all vessels equipped with radio-telegraph transmitters.
While the use of these bearings should not lead a mariner to neglect
other precautions, such as the use of the lead, etc., during a fog, these
bearings will greatly reduce the dangers to navigation for mariners
who are compelled for any reason to proceed during foggy or misty
weather. '

These radio compass stations are provided, primarily, to assist the
mariner in closing the land during fog or poor visibility, but they
may also be used to obtain the positions O‘tP vessels at sea in radio
compass range, about 150 miles, when for any reason positions can
not be obtained by other means. The maximum distance for which
bearings from these stations are accurate is 150 miles.

Radio compass stations are divided into two classes: (a) Single
stations, operating independently and furnishing a single bearing.
These stations are located with the view of giving service to ships at
a distance of not over 150 miles from the station. (4) Harbor en-
trance groups. All stations in harbor entrance groups are connected
to and controlled by the master station. All stations of the group
take bearings simultaneously and these bearings are transmitted to
the ship requesting them by the contro! station. The purpose of
these stations is to lead mariners to the. light vessels off harbor
entrances. : :

Where only one radio compass station is ayailable, the mariner
may fix his position by two or more bearings from the station with
the distance run between, or may use the bearings as a line of posi-
tion, or as a danger bearing. Or the bearing may be crossed with a
line of position obtained %rfom an observation of an astronomical
body to establish a fix. ' :

'Pgave lengths.—All independent and group radio compass stations
keep watch on 800 meters. Only this wave should be used to call and
work with these stations. : :
 Cdlling a radio compass station—To obtain a bearing from inde-

ndent radio ecompass stations, call the station from which the
aring is desired in the usual manner and request bearings bgé'means
of the conventional signal given hereafter. Simultaneous bearings
from two or more compass stations can be obtained by making the
call include the other compass stations desired. To obtain bearings
from the harbor entrance compass stations, carry out the procedure
previously given.. The compass control station ottgg will answer.

- Conventional signals—The following abbreviated signals will be
used :
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- Bignal. ' Meaning.

[0 1 [ S, What is my true bearing?
QTE ... ... Your true bearing is ........ degrees from .....__. radio compass station.

' The following radio compass stations will be of use for vessels
navigating within the approximate limits of this volume:

Call Are of

Name of station. letters. Position. czii)b;a-

o L ]
Fire Island, L. I, N. Y. _____. NAH | Lat.40°3% 07" N.,long. T3 1232 W _______ .. _... R3-262
Bandy Hoo [ NAH Lat.40° 27" 54" N.,long. 73° 59 60" W _ .. __ . ... 0-170
Man&;guan WY.L NAH | Lat.40° 07 057 N.) long. 74° 01 68" W . . ... ... .. 10-190
Cape May, N.JF___ . .. ..... NEBD Lat. 38° 55° 53’ N., long. 74° 54735 W _ ... . _._.__. 40-235
Cape Henlopen, Del. ... . .. NSD Lat. 38° 47 35" N.,long. 75° 05" 26" W ... ... ... .. ©0-200
Bethan Beach, Del.......... NSD Lat.38° 327 45’ N., long. 75° 03 22" W _ .. . .. . _. 10-200
Hog Island, VA, . .oceeoeeunn- NCZ Tat.37°22° 36" N., long. 75° 42" 87" W ... __......... 50-200
Virginia Beach, Va___..._._.. NCZ Lat.36°51° 10" N.. long. 75° 58' 33" W _______....... 50-200
Poyners Hill, N.C_. 1111000 NCZ Lat, 36° 17° 16’ N, long. 75° 47 48" W ____ . _____... 354-157
Cape Hatteras, N.C.......... NDW | Lat.35° 14’ 227" N., long. 75° 31/ 42" W . ____........ 0-150

PROCEDURE IN DETAITL.

(a) A ship calling the radio compass station or_compass control
station should make the abbreviation “ QTE ¢ (*“ What is my true
bearing? ). This request will be answered by the radio compass sta-
tion or control station, and when ready to observe the radio bearing
it will send the signal “K,” indicating to the ship to commence
“ testing ”’; for example, repeating its distinguishing signal for a
period of 50 seconds. The signal should be made slowly with the
dashes considerably prolonged.

(#) The testing should be made on 800 meters, upon the comple-
tion of which the ship should await reply from the radio compass
station. ' '

(¢) The radio compass station or control station will then reply,
repeating the abbreviation “ QTE ” (“ Your true bearing from ..____
was _ . __ degrees ), followed by the bearing in degrees given by
a group of three figures 000 to 360, indicating the true bearing in
degrees of the ship station from the radio compass station, and then
the time group giving the time of observations in local standard
timme. In the case of more than one radio compass connected by
land line only, the station originally called will answer. This sta-
tion will combine all the bearings taken by itself and associated
stations into one message, which gives each bearing observed imme-
diately after the name of the station making the observation. AU
compass stations transmit ow 800 melers.

.-Ean%e_r far'om-reo'i{:sacal bearings—Attention is invited to the fact
that when a single bearing is furnished there is a possibility of an
error of approximately 180°, as the operator at the compass station
can not always determine on which side of the station the vessel lies.
Certain radio compass stations, particularly those on islands or_ ex-
tended capes, are equipped to furnish two corrected true bearings
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for any observation. Such bearings when furnished vessels may
differ by approximately 180°, and whichever bearing is suitable
should be used.

Caution—Mariners receiving bearings which are evidently the
approximate reciprocal of the correct bearing should never attempt
to correct these bearings by applying a correction of 180°, as such
correction would not include the correction necessary on account
of deviation at the compass station. An error of as large as 30° may
be introduced by mariners applying an arbitrary correction of 180°
to such bearings. Vessels recelving bearings manifestl requiring
an approximate 180° correction should request the other bearing
from the radio compass station if not previously furnished.

The arc of calibration is a sector of the circle of which the compass
coil at the radio station is the center; the bearings are from the
station (clockwise). Compass bearings are reliable only when they
fall within the calibrated area. /

Bearings, except in the case of approximate reciprocal bearings,
should be accurate within 2° of arc provided the transmitting equip-
ment on board vessels is tuned sharply to 800 meters. Operators
should use sufficiently wide coupling to obtain low decrement. 1t
radio transmitters are not tuned sharply, it is difficult to obtain bear-
ings that are sufficiently accurate for navigational purposes.

%%hen bearings from three or more compass stations are not over
9° of arc in error, but do not meet at a fixed point, the geometric
center of the triangle formed by the bearings can generally be taken
as the approximate position of the vessel. Mariners until thoroughly
familiar with the system are advised to use radio compass stations
frequently, especially in clear weather, when positions of vessels
can be accurately fixed in order to accustom operators to the pro-
cedure and to acquaint themselves with the degee of accuracy and
&e%endabiiity of bearings furnished by the radio compass stations.

eports—In order that the operation of shore radio compass
stations may be checked, marines obtaining bearings are requested
to forward a brief report to the Director Naval mmunications,
Navy Department, Washington, D. C,, containing the following par-
ticulars: : :

1. Name of ship. :

2. Name of ra£o compass station. ; : _

8. Date and local standard time at which radio bearing was taken.

4. Bearings given by radio station. _ '

5. Estimated position of ship at above time and dates by methods
other than radio. ' 4 - L

6. The probable degree of accuracy of the estimated position.

7. Weather conditions at above time.

8. Remarks, if any. L

9. Signature of master or responsible navigating officer.

There is no charge for bearings furnished by the U. 8. Nawval
Radio Compass Station. - P -

" "Radio fog signals.—The following radio fog signals are operated
on the Atlantic coast by the United States Lighthouse Service:
_ Boston Light Vessel, Mass. T S

- Group of 1 dash and 1 Yot o s 2o 15 Pseconds.
Silent e - r : 15 seconds.
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Nantucket Shoals Light Vessel:
Group of 4 dashes________ — — —— 30 seconds.
Silent . ___ e e e e e et e e e e 25 mseconds.

Fire Island Light Vessel, N. Y.:
Group of 2 dashes____ ___ 50 seconds.
Silent e O 15 seconds. -
Ambrose Channel Light Vessel, N, J.:
Series of dasheS oo ——— 80 seconds.
S Nt o o —— e e 25 seconds.
Seagirt Light Station, N. J.:
Groups of 8 dashes____ 30 seconds.
Silent __ e e e e e e e e e —————— 3 minutes.
Cape Henry Light Station, Va.:
Groups of 2 gotsand 1 dasb_________ . 20 seconds.
SNt o 15 seconds.
Diamond Shoal Light Vessel, N. C.:
Group of 2 dashes______ 30 seconds.
SOt o e e e e e e 30 seconds.

These radio fog signals are intended for the use of vessels equipped
with radio compass, By reason of this radio compass (also termed
radio direction finder) the bearing of the radio fog signal station
may be determined with an accuracy of approximately 2° and at
distances considerably in excess of the range of visibility of the
most powerful coast lights. The apparatus is simple and may be
operated by the navigator without the assistance of a radio operator
or without knowledge of the telegraph code. The radio direetion-
finding apparatus consists of a radio receiving set, similar in opera-
tion to those used for radio telegraph or telephone reception, and a
rotatable coil of wire in place of the usual antenna. By rotating the
coil the intensity of the signal received from the transmitting sta-
tion is caused to vary, and by noting the position of the coil when
the signal is heard at its minimum intensity the bearing of the trans-
mitting station is readily obtained.

The signals from the light vessels have definite characteristics for
identifying the stations, as have the flashing lights and sound fog
signals, and bearings may be obtained with even greater facility
than sight bearings on visible objects. The radio fog signals are
transmitted on a wave length of 1,000 meters, which is exclusively
reserved for this purpose to avoid interference. The stations trans-
mit continuously during thick weather and also for one-half hour
twice each day, beginning at 9 a. m. and 3 p. m., regardless of weather
conditions. ' '

The radio operator on Nantucket Shoals Light Vessel will stand
watch on 500 kc. (600 meters) for the first 15 minutes of every
hour from 8 a. m. to 10 p. m. for the purpose of answering requests
from vessels to transmit radio fog signals. For the first 15 minutes
of every hour betwen 11 p. m. and 7 a. m. the radio fog signal will
be. Oﬁmted, and during thick, foggy, or misty weather this signal
will be operated continuously. 4 .

Vessels are requested to forward reports to Commissioner of
Lighthouses, Washington, or Superintendent of Lighthouses, Boston,
as to the effectiveness of operation of this signal. :

A general description of this method of navigation and the in-
struments required may be obtained from the Commissioner of
Lxghthauﬁe;?qvv ashington, D. C., upon request. The Bureau of
Standards Scientific Paper No. 428, the Radio Direction Finder and
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Its Application to Navigation, may be obtained from the Superin-
tendent of Documents, Washington, D. C., for 15 cents.

Radiotelegraphic broadcasts of weather forecasts and information
issued by the United States Weather Bureau for the benefit of marine
and aviation interests are made daily on regular schedules on the
Atlantic coast, Portland, Me., to Cape Henry, Va., from naval radio
stations. (Seventy-fifth meridian time is used throughout.)

A major bulletin is broadcast from the naval radio station (NAA)
at Arlington, Va., as scheduled below. This bulletin consists of sur-
face weather conditions based upon observations taken at 8 a. m., and
p. m., respectively; reports of upper air observations, a synopsis of
general atmospheric conditions and pressure distribution,. location
of high and low areas, wind and weather forecasts for the Atlantic
coast offshore areas, and flying weather forecasts for each of the
aviation zones in the district.

The wind and weather forecasts contained in the 10.80 a. m., bul-
letins are for the 24 hours beginning at noon, and those contained in
the 10.30 p. m., bulletin are for the 24 hours beginning at midnight.

Arlington, Va. (NWAA): 10.30 a. m. (seventy-fifth meridian time), 50 kilo-

eveles (5,950 meters), CW ; 10.830 p. m. (seventy-fifth meridian time), 113 kilo-
cycles (2,650 meters), CW,
- L.ocal bulletins are broadeast daily, from other naval radio stations
in this district, as named below. These bulletins consist of wind and
weather forecasts for ocean areas contiguous to the station; storm
warnings and advices; and carrent weather conditions at the stations,
including barometric pressure, wind direction and velocity, and state
of weather. ' '

Portland, Me. (NAB): 12 noon (seventy-fifth meridian time), 185 kilocycles
{1,620 meters), spark.

Boston, Mass. (NAD) : 11.00 2. m. (seventy-fifth meridian time), 185 kilo-
cyecles (1,620 meters), spark. '

New York. N. Y. (NAH) : 10.30 a. m. (seventy-fifth meridian time), 195 kilo-
cycles (1,637 meters), CW, . ‘ ‘

Philadelphia, Pa. (NAT) : 10.45 a. m. (seventy-fifth meridian time), 230 kilo-
cyecles (1,304 meters), spark. :

Norfolk, Va. (NAM): 10.45 a. m. (seventy-fifth meridian time), 162 kilo-
cycles (1,851 meters), spark. . . :

Detailed information regarding these broadcasts and the method
of decoding the major bulletin will be found'in Weather Bureau cir-
cular dated May 16, 1921, and for the local broadcasts in circular
dated May 28, 1921. These may be obtained upon application to any
coastal station of the Weather Bureau or tothe Chief of the Weather
Bureau, Washington, D. C. . '

Free medical advice to seamen by radio.—The Seamen’s Church
Institute, of New York, announces that through the cooperation of
the Seamen’s Church Institute with the United States Public Health
Service free medical advice for ships at sea is now available through
the coastal radio station operated on the Atlantic and Pacific coasts
of the United States by the Radio Corporation of Amerieca. V-

The coastal stations and hospitals-designated to furnish the service
in question are as follows: ' o
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Call

Coastal radio stations. letters.

Bospitals designated to furnish information.

Chatbam, Mass__.____ wWOCCo + 5 - - ; -

Siasconset, Mass. ... .. wace Xitgngggsr_inﬂeo}si(istggaslsbig. 6‘10’ 67 Hudson Street, New York, N. Y.

New York City, N.Y_| WNY : D s 43, B2

Cape May, N.J._..__ WCY U. 8. Veterans’ Hospital No. 48, Gray’s Ferry Road and Twentiy-

fourth Street, Philadelphia, Pa. ) .

A!ggt(‘inat,e: U. 8. Veterans’ Hospital No. 56, Fort McHenry, Baltimore,

Algiers, La_________.._ NAT T. 8. Marine Hoespital No. 14, New Orleans, La.

San ¥ranecisco, Calif__.| KPH U. B. Marine Hospital No. 19, Fourteenth Avenue and Lake Street,

San Francisco, Calif.
Alternate: U. 8. Veterans' Hospital No. 24, Palo Alto, Calif.

‘While the Panama Canal was not included in the original scheme,
several requests for medical service have been received there from
ships at sea and have been given prompt attention.

hips desiring medical advice can secure prompt service by ad-
dressing radiograms to any of the above-mentioned coastal stations
with which communication is established, such radiograms to be
signed by the master and briefly state symptoms of the person af-
flicted. he advice given by the above-mentioned hospitals will be
phrased in language (English) intelligible to a layman. This free
medical service has been established, primarily, for the benefit of
ships not carrying physicians. However, should occasion require,
consultation may be held by radio by ship’s physicians with the hos-
pital staffs.

The United Fruit Co. has established a similar system of free medi-
cal advice in the Caribbean and the Gulf of Mexico. A message
from a ship’s captain to any of the company’s radio stations in Cen-
tral America or Colombia, giving the details of a case of illness or
accident on his vessel, will be answered by the company’s physicians
without charge.

The following information is taken from a circular issued by the
United Fruit Co.:

Radiograms requesting medieal advice should be signed by the captain of the
ship and should state briefly, but clearly, the symptoms of the person afllicted.
Such radiograms should be addressed ** Unifruitco” (name of place). and may
be sent to any of the following United Fruit Co. hospitals: Santa Marta, Co-
lombia; Port Limon, Costa Rica ; Almirante, Panama ; Tela, Honduras; Puerto
Castilla, Honduras; Puerto Barrios, Guatemala.

Al United Fruit Co. passenger steamships carry doctors, and free medieal
advice may be secured by radio from any of them by a radiegram addressed
“ 8hip’s Doctor,” followed by name of the steamship. This free medical service
is established, primarily, for the benefit of ships not ecarrying doctors:; however,
should oceasion require, ship’s doctors may hold consultation by radio with the
United Fruit Co. ships® doctors and hospital staffs.

The physiclans and swrgeons comprising the medical staff of the United
Fruit Co. and its subsidiaries are thoroughly qualified, but in view of the fact
that radio medical adviece to ships at sea is given free and without an oppor-
tunty for a personal examination of the patients, no responsibility will be
assurned by either the company and its subsidiaries or the physicians or sur-
geons giving the adviee us to its accuracy or for error in the receipt or trans-
mission of any message sent or received In connection therewith.

It is requested that when sending medical advice radiograms, radlo oper-
ators check them “(Number of words) DH Medice.” * DH Medico ” radiograms
will be given preference over-all other radiograms, excepting 8§ O 8 calls,
throughout the radio service of the United Fruit Co. aud subsidiary companies.
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UNITED STATES COAST GUARP STATIONS.

Coast Guard stations included in this volume are maintained at
the places named in the following table. The stations are manned
continuously and are supplied with boats, wreck guns, beach appa-
ratus, and all other appliances for affording assistance in case of
shipwreck. Instructions to enable mariners to avail themselves fully
of the assistance thus afforded will be found in the appendix,
page 260,

Name of station. SBtate. Locality.

On bay side, 14 milesouth of point of Hook.
i}ﬁ miles south of Sandy Hook light.
bout 114 miles soath of Navesink tight.
.| About 1 mile south of Seabright.
.1 Greens Pond.
Asbury Park.
.| Northside of the mouth of Shark River Inlet.
214 miles south of Bhark River Inlet.
1 mile southeast of Bquan
At the head of Barnegat Bay.
miles south of head of g&megat Bay, on Mantoloking

5v{ miles south of head of Barnegat Bay.

On the beach abreast mouth Toms River.

114 miles south of Seaside Park.

53¢ niles north of Barnegat Intet.

.| 234 miles north of Banﬁzt Inlet.

Sogth gide to{l Ba{nmt , 34 mile south-southeastward of

arnegs .

214 miles south of Barpegat Inlet.

514 miles south of Barnegat Inlet.

. dway of Long Beach. .

154 miles north of Beach Haven.

mﬂ%émxthof}}ewhﬁavm and 14 mile norih of the’

. new .

JAttle EgR. oo i v aee e rrame e N.J....... Near Tucker Beach light. '
Jittle Beach. . .o oo, N.J....... South side of Litile Egg Inlet.
Brigantine_ ... ... . ... .._.... N.J.......| 54 miles north of Absecon light.
SouthBlgantine ................ N.J.......i 3% miles north of Absecon light.
AtlanticCity. ... ... ... ..., N.J.......| At Absecon Hgﬂlt'

miles south of Abzecon light.

miles south of Absecon light.

South side of Egg Harbor Inket, at Ocean City.
.| 314 miles north of Corson Inlet.
ear the inlet, north side.
.l At SealsleCiiy,s miles north of Townsend Inlst.
Near the inlet, north side.
miles sonthwest from Ludlam Beach light
214 miles northeast of Hereford Inlet light.
.| Near Hereford Hght. .
6 milés northeast of Cape May City.
miles northeast of Cape May City.
mile ea!?t of Cape Mey City.

.} Near .
74 moite southerty b Gaﬁmli'mlgmugh}tfght
e sou o ‘Hgl
osite morth and of Rehoboth Bay.
orth ofinlet.
miles north of Fenwick light.
134 miles north of light. :
% miles south of Fenwick light.

ig}fmﬂes w&aﬂ;dx&%m
n ght.
10 miles northeast of Assateague light. : :
OnFi:hingPdnt,&ﬁmim ~southwest of Aspateague
%mihssmthofcmnnwmmm
Beach narth of thainlet.
South end of Cedar Island. .
Midway of beach. ' : ’
.} Beuth and of Hog Isiand. - o
i?l&mﬁﬂf@ﬁ_% .
: Charles igh tower), .
1 %'nﬂlgesoutw-a(}speﬂmy' !
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VARITATION OF THE COMPASS.

The magnetic variations for 1924 and annual increase at points
mentioned are as follows:

. . Variation | Annual

Locality. west. increase.

- .
3 =R Ta g & B 10 20 4
Atl&ntm Cit . I 8 50 4
lig -- . e .. . 7 50 4
Ship John hoal lightkouse. . e .. P 8 00 4
Reedy T T . 8 05 4
hm. ...................................................................... 8 55 4
Vﬁnter r Shoal Hght vessel. .. ... ... ... e 7 20 4
Cape Charles b WSSO . L . L. ieinreecemeeeecea e m—nna——anan 6 20 4
Ham ptom BoBs . . .o it im e r i m e meae e am o mm—aeaa s 5 50 4
RIOBINOMIA . - - et ittt e e et e ieeaeaeaa—aaan 5 20 4
Wolf Tmp ughthouse e e e e ereamaceaeaeecieseeaamanneanaeheaaann 6 10 4
West oint - . e 5 45 4
6 40 4
Vlenna. ................. 7 00 4
Potoman me.' entrance 6 20 4
6 25 4
Cam 7 00 4
Bloody oint Bar lighthouse 7 00 4
Baltizmore Harbor 7 10 4
Havre de Grace 7 45 4

TIDES.

l:"'u:t[.!ejtkklﬂ M Lowest

interval, ean W

Locality. high range, tide

water.!

h.om. Feet. Feef.
AN Y THOOK 2o e v s raeesaeesmnseomseosacasnasasnanscacsnnanansscenaeanaans 7 35 4.7 —4.0
Atlantic City, Million Dollar Pier .. ... s iiiiiiaaaaanaaannn 7 11 4.0 —3.0
Great Egyg Tnilet 7 36 4.1 —2.5
Delaware B 06 4.3 —2.5
Reedy Island 10 43 5.8 —3.5
FPhiladelphia 1 30 5.2 -—3.5
Trenton. .... 4 30 4.2 —3.0
7 20 4.0 —2.5
9 33 1.0 —2.5
8 00 2.8 —2.0
8 44 2.5 —3.5
2 21 2.8 —3.5
4 18 3.7 -3.5
8 48 2.0 —-3.0
10 47 2.9 —3.5
10 20 1.2 —2.5
0 49 1.6 —3.5
12 18 1.2 ~3.0
2 24 1.4 ~3.0
7 49 2.9 —4.0
0 3 1.9 —3.5
3 27 1.6 —3.5
5 05 0.8 —4.0
6 34 1.2 .
9 15 2.1 —4.0
8 57 2.6 —4.0

} The mean lonitidal interval for high water is Ehe average time from the meridian transit of the moon
tothanextt mmgmwm it is also called the corrected establishment.

The effect of stmng winds, in combination with the regular tidal
action, may at times cause the water to fall below the plane of ref-
Brence of the chart, mean low water; the lowest level observed below
' plana of reference is given under the column headed “ Lowest
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tide.” The water has been known also to rise about the same amounts
above mean high water, due to similar causes.

Tide Tables for the Atlantic coast of the United States, including
Canada and the West Indies, are published annually in advance by
the United States Coast and Geodetic Survey. This volume fur-
nishes, at the nominal cost of 15 cents, full tidal data for the Atlantic
and Gulf coasts of North America.

It contains a table of full daily predictions of the times and heights
of high and low waters for certain standard or principal ports along
the coast; full explanations for the use of this table are given at the
bottom of each page. The use of Table 2 of the tide tables should be
known to every navigator. By means of this table the predictions
given for the stundard ports are extended so as to enable one to ob-
tain complete tidal data for each day for stations only a few miles
apart for the greater part of the coast and with almost the samse
accuracy as though full predictions were given for all of these points.

Instead of using the height differences of Table 2, however, a more
accurate method is that of multiplying both high and low water
heights at the standard port by the ratio of ranges for the given
port to obtain the heights of the corresponding high and low waters.
The ratio of ranges is given in tide tables. The minus sign before
the predicted heights in the tide tables indicates that the water is
below the plane of reference, which is mean low water.

The time of high or low water at any given port in Table 2 is found
by taking the time of the corresponding tide for that day from the
standard port for reference and applying to it the time difference
for the given port from Table 2, adding it if the sign is plus and
subtracting if minus.

INLAND WATERWATYS.

The following data about the inland waterways are included for
ready reference: |

The inland waters extending eastward from New York include
Long Island Sound, Narragansett Bay, Buzzards Bay, and Vineyard
and Nantucket Sounds. From the head of Buzzards Bay there is an
available passage through Cape Cod Canal, from which the lpassage
to the New England coast must be made mostly outside although
there are harbors at short intervals.

Long Island Sound has harbors at short intervals on both sides from
its west end to Katons Neck, and thence on its north side to and in-
cluding Fishers Island Sound. From Watch Hill boats must go out-
side to the bays and sounds eastward, but Point Judith Harbor of
Refuge is available, and shortens the distance between harbors.

On the south coast of Tong Island there iz at present no inside route
between Jamaica Bay and the inland waters eastward. Boats must
go outside from New York to East Rockaway Inlet, and the latter
requires local knowledge, because of frequent changes. But from
East Rockaway Inlet boats of 5 feet draft can be taken inside through
Great South Bay and 3 feet draft through Moriches and Shinnecock
Bays and Shinnecock Canal to Great Peconic Bay. Masted boats are
limited to a height of less than 20 feét above the water by the fixed
bridges over Shinnecock Canal, and otherwise all bridges have draw
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openings. This route is described in Coast Pilot, Section B, under
the heading “ Inland waters, south coast of Long Island.” <

By the Hudson River and Erie Canal boats can be taken from tide-
water of the Hudson at Troy into the Great Lakes. There are 35
locks, and the distance from Troy to Tonawanda on the Niagara
River is 290 miles. The controlling depth is 12 feet, and the usable
lock dimensions are 300 feet long and 44 feet wide; the lifts range
from 6 to 4014 feet. By the Hudson River and Champlain Canal
vessels ‘can be taken from tidewater of the Hudson River at Troy
into Lake Champlain. There are 11 locks of the same dimensions as

iven for the Erie Canal. The principal ports on the lake are Port

enry, N. Y., near the south end; Burli)ington, Vt., and Plattsburgh,
N. Y., near midlength; and Rouses Point, N. Y., near the interna-
tional boundary. essels can pass from Lake Champlain into the St.
Lawrence River, at Sorel, 80 miles below Montreal, through the
Richelieu River and Chambly Canal. The limiting dimensions
of the smallest lock are 118 feet (110 feet available), 2214 feet
wide. The limiting depth is 614 feet at low water. There are nine
locks in the canal and one at St. OQurs, 12 miles above Sorel. The total
distance from Lake Champlain (international boundary) is 69 miles.

Charts may be obtained from the New York State Superintendent
of Public Works, Albany, N. Y., covering the canals in New York
State, and charts of the natural navigable waters embraced in the
canal system may be had from the United States Lake Survey,
Detroit, Mich.

The nearest inlet connecting with the inside waters on the coast of
New Jersey is nearly 45 miles southward of Sandy Hook (Barnegat
Inlet), and boats must pass outside between these points, unless tak-
ing the route through the Delaware & Raritan Canal. But from the
head of Barnegat Bay to Cold Spring Inlet at Cape May there is
an inside route for boats of 5 feet draft by taking advantage of the
tide in places.

There is an inside route, good for small boats, 214 feet draft at
high water, along the coast of Delaware, Maryland, and Virginia, from
Delaware Iéa,y southward to Cape Charles.

New York to Key West.—Vessels of 7 feet draft can pass inside
from New York Bay to Delaware River through the Delaware &
Raritan Canal. Masted vessels are limited to a height of 50 feet
above canal level by a bridge without draw at New Brunswick, N.-J.

Vessels of 9 feot draft can pass inside from Delaware River to
Beaufort, N. C., through the Chesapeake & Delaware Canal, Chesa-

ake Bay, Elizabeth River, Dismal Swamp Canal or Albemarle &

hesapeake Canal, Albermarle and Pamlico Sounds, Neuse River,
Adams Creek, canal to Core Creek, and Newport River. Between
Chesapeake Bay and Beaufort there is a minimum depth of 12 feet.
A draft of 8 feet can be taken inside about 40 miles southward
from Beaufort, N. C., to New River Inlet. All bridges have draw

There is no inside passage from Beaufort, N. C., to Winyah ‘Bay,
a distance of about 160 nautical miles, and vessels must pass outside
between ‘thess points. Cape Fear River, halfway between them, is
available as-;a'mor, SRRIRA - . o

Vessels of 5 feet draft can pass inside from Winyah Bay, S. C.,

to St. Johns River, Fla. Al bridges have draw openings.
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Vessels of 4 feet draft can pass inside from St. Johns River to
Miami, Fla., through Pablo Creek, North Matanzas, Halifax, and
Hillsborough Rivers, Mosquito Lagoon, Indian River, South Jupiter
Narrows, Hobe and Jupiter Sounds, Lake Worth, Key Biscayne Bay,
and the canals connecting them. All bridges have draw openings.

From Miami to Key est, Fla., there 1s practically an inside
route through the Hawk Channel that can be used by vessels of 10
feet draft. Cuts with a depth of 5 feet have been made in places so
that vessels of 4 feet draft can go from Miami through Key Bis-
cayne Bay, Card Sound, Barnes Sound, railroad drawbridge at
Cross Key, Blackwater Sound, Tarpon Basin, Florida Bay alo
the north side of the keys to Long Key, and thence northwestwa,
into the Gulf of Mexico at Cape Sable, or can continue in Florida
Bay along the north side of the keys, through Bi Spanish Key
Chanrel, and thence in the Gulf of Mexico to Key West.

Boats of 8 feet draft can be taken across Florida by way of North
New River Canal, Lake Okeechobee, and Caloosahatchee River.

Gulf of Mexico.—From Key West to New Orleans there are several
detached stretches of inside waters, available for a draft of 4 to 5
feet, and a partially sheltered route with frequent harbors for small
craft along the entire coast. :

From New Orleans westward through Louisiana there is a net-

work of inside waters affording a through route, for drafts of 3 to 5
feet, to Sabine Pass. From gabine Pass to Galveston there is no
inside route.
- From Galveston southwestward to Corpus Christi there is an in-
side route for a draft of 4 feet by way of several extensive bays and
dredged canals connecting them. Beyond Corpus Christi there is no
inside route available. _

Charts covering the routes along the Atlantic coast and Gulf of
Ig{[exmo are published by the United States Coast and Geodetioc

urvey. .

A catalogue showing the charts of the route along the Atlantic and
Gulf coasts can be obtained free of charge on application to the Coast
and Geodetic Survey, Washington, D. C., or to any of its agents.
A list of agents for the sale of charts and other publications of the
Coast and Geodetic Survey is given in the catalogue and in the first
notice each month of the Notice to Mariners, published weekly by
the Bureau of Lighthouses and the Coast and etic Survey.

The inland waters are covered in the following publications of
the Coast and Geodetic Survey: ' ' :

United States Coast Pilot, Section A, St. Croix River to Cape Cod.

United States Coast Pilot, Section B, covering the coast and in-
land waters from Clt?e Cod to Sandy Hook, including Long Istand
Sound, New York Harbor, and tributaries, e

United States Coast Pilot, Section C (this volume), covering the
coast and inland waters from Sandy Hook to Ca ‘Henry, including
Delaware and Chesapeake Bays, and the insitf: route from New
York to Norfolk. = : :

Inside Route Pilot, coast of New Jersey. R .
c Hmtﬁad S’tafgsKCoasv% Pilot,dSecltiog D, covering the coast from

ape Hen ©; est and inland waters from - Henrxy to

Inside Route Pilot, New. York to Koy West.
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United States Coast Pilot, Section E, covering the coast and in-
land waters of the Gulf of Mexico.

Inside Route Pilot, Key West to New Orleans.

Tide Tables, Atlantic coast ports of the United States.

CURRENTS, SANDY HOOK TO CAPE HENRY.

The following statements are deduced from current observations
which have been made at all the light vessels along this section of the
coast for about three months during the winter of 1912-13, and from
other sources:

Tidal currents.—These are weekly rotary in character, revolving
clockwise, with minimum velocities three hours after strength of
flood and ebb in a direction at right angles to that at the time of
strength. When not influenced by the larger bays or rivers, such as
Delaware River, Chesapeake Bay, and New York Bay, these tidal
currents are weak, averaging about 0.2 knot at strength, the direc-
tion of the flood and ebb at strength being on and off shore, respec-
tively. In the immediate vicinity of the larger bays or rivers, the
direction of flood and ebb at strength is directly in and out, and the
strength of the current is increased, depending on the proximity of
the mouth. These three rivers and bays affect the direction of the
tidal currents to a distance of about 20 miles from their entrances,
but the strength of the offshore current is not affected until within a.
few miles of the mouth.’ _

Wind currents.—Moderate to heavy winds set up strong currents in
a direction about 20° to the right of the wind, reversing or greatly
accelerating the normal currents; in fact, the principal currents
along this stretch of coast, when away from the larger bays, are the
wind currents. Their strength and set depend on the direction,
strength, and duration of the wind. The greatest observed velocities
of the current at the light vessels are Ambrose Channel, 1.4 knots;
Northeast End, 1.2 knots; Overfalls, 3.6 knots; Winter Quarter, 0.8
knot; Fenwick Island, 2 knots; Cape Charles, 1.6 knots; and Tail of
the Horseshoe, 2.8 knots. These results are for three winter months,
and prtc)lba.bly closely approximate the maximum which might be
expected. _

Offshore currents.—Observations made offshore have developed the
existence of weak tidal currents, veering around the compass, simi-
lar in character to those inshore, although of less strength. These
are accompanied by a general drift in a southerly to southwesterly
direction, amounting to about 14 of a knot per hour; this extends
from about the 20-fathom curve out nearly to the Gulf stream.

The following is a more detailed statement of the observations
at each light vessel. The wind currents are of more importance
than the tidal currents, and the two must be combined in making
allowance for set. _ _ .

Ambrose Channel light vessel—The tidal currents have a mean
velocity of 0.2 knot at strength of flood and ebb, the flood sett,mﬁ
n a westerly and the ebb in an easterly direction. The strengt
of flood occurs 1 hour 20 minutes before time of high water at
Sandy Hook, and the strength of ebb 1 hour 25 minutes before time
of low water at Sandy Hook. Wind velocities of 10 to 25 miles
Produce currents of about 0.5 to 1 knot, setting about 20° to the right
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of the wind. The greatest observed velocity of the current was 1.4
knots during a 50-mile-an-hour gale. _

Northeast End Light Vessel—The tidal currents have a mean velocity
of 0.2 knot at strength of flood and ebb, the flood setting in a westerly
and the ebb in an easterly direction. The strength of flood occurs
about 1} hours after the current turns north in the entrance to Dela-
ware Bay (or approximately 2 hours 35 minutes before time of high
water at Sandy Hook), and the strength of ebb comes about 13 hours
after the current turns south in the entrance to Delaware Bay (or
approximately 2 hours 35 minutes before time of low water at Sandy
Hook). Wind velocities of 10 to 30 miles produce currents of about
0.5 to 0.9 knot, setting about 20° to the right of the wind. _This wind
current must be combined with the tidal currents in making an al-
lowance for set. The greatest observed velocity of the current was
1.2 knots during a 50-mile-an-hour gale. '

Overfalls light vessel.—See Currents, Delaware Bay.

Fenwick Island Shoal Light Vessel.—The tidal currents have a mean
velocity of 0.3 knot at strength of flood and ebb, the flood setting in a
north-northwest (true) direction and the ebb in a south-southeast
(true) direction. The strength of flood occurs about 8 hours after
the current turns north in the entrance to Delaware Bay (or approxi-
mately 1 hour before time of high water at Sandy Hook), and the
strength of ebb current comes about 3 hours after the current turns
south in the entrance to Delaware Bay (or approximately 1 hour
before time of low water at Sandy Hook). Wind velocities of 10
to 30 miles produce currents of agout 0.5 to 1 knot, setting about
20° to the right of the wind, except that the greatest current in
a westerly direction observed was 0.7 knot. This wind current
must be combined with the tidal current in making an asllowance for
set. The greatest observed velocity of the current was 2 knots during
a 60-mile-an-hour gale. '

Winter Quarter Shoal Light Vessel.—The tidal currents have a mean
velocity of 0.1 knot at strength of flood and ebb, the flood setting in
a west-southwest (true) direction and the ebb in an east-northeast
(true) direction, occurring 4 hours 30 minutes before time of high
water and low water, respectively, at Sandy Hook. Wind velocities
of 15 to 30 miles produce currents of about 0.3 to 0.6 knot, setting
about 20° to the right of the wind. The greatest observed velocity
of the current was 0.8 knot. ' - o o S

" Cape Charles Light Vessel.—The tidal currents have a mean velocity
of 0.8 knot at strength of flood and ebb, the flood setting in a westerly
and the ebb in an easterly direction. The strength of flood occurs
about orie-half hour after the current has turned west in the entrance
to Chesapeake Bay (or approximately 1 hour 10 minutes before time
of high water at Sandy Hook or 2 hours 25 minutes before time of
high water at Old Point Comfort); the strength of ebb occurs
about 1 hour after the current turns east in the entrance to Chesa-

ake Bay (or approximately 1 hour before time of low water at
Sandy Hook or 2 hours before time of low water at Old Point Com-
fort). Wind velocities of 10 to 25 miles produce currents of about
0.5 to 1 knot, setting about 20° to the right of ‘the wind. The great-
esatlg;bsex‘ved velocity of the current was 1.6 knots in a 40-mile-an-hour
g%
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Current tables, published annually in advance, give a great deal of
useful information relative to currents along this coast and in Dela-
ware and Chesapeake Bays. They are for sale at any of the sales
agents or at the Coast and Geodetic Survey Office, Washington,
D. C.; price, 10 cents.

DIRECTIONS, NEW YORE TO CHESAPEAKE BAY ENTRANCE.

A description of the coast and outlying shoals from Sandy Hook
to Cape May is given on page 30, and from Cape Henlopen to Cape
Charles on page 76.

General remarks— From Sandy Hook southward to Brigantine
Shoal, a distance of about 70 miles, the coast is comparatively free
from off-lying shoals, but southward of this point the coast is fringed
with extensive areas of broken ground, depths of 10 fathoms and less
being found at distances of nearly 20 miles offshore in places.

Owing to the numerous outlying shoals this coast 1s a dangerous
one for deep-draft vessels, and unless sure of the vessel’s position the
lead should be used to give warning of too close an approach from
seaward. The 15-fathom curve extends from 15 to 20 miles offshore
northward of Winter Quarter Shoal light vessel and 20 to 25 miles
offshore southward, and in thick weather vessels should keep outside
this depth. The water shoals quite regularly from 30 fathoms to 15
fathoms, but inshore of the latter depth the soundings are irregular,
and shoals rise abruptly in many cases from about 10 fathoms of
water. In case one of the lights or light vessels are not made when
in a depth of 15 fathoms it is advisable to stand alongshore until one
of them is sighted.

Standing along the coast, vessels of the deepest draft usually pass
outside of the light vessels and out of sight of land, except between
Northeast End light vessel and New York. At night, if on this track,
some of the lighiiouses and the light vessels will be sighted, so that
the vessel’s position can be readily determined. The large number
of sailing vessels, steamers, and tows passing up and down this coast
make it necessary to keep a bright lookout to prevent collisions.

The routes followed by vessels along this part of the coast vary
greatly, according to their draft and the condition of. wind and
weather. Complete directions to meet all conditions can not be given,
but the following suggestions may be of some assistance to strangers.

Vessels of the deepest draft should in all cases keep outside of the
light vessels and should, wherever ible, avoid crossing areas of
a less charted depth than about 9 fathoms. The following courses
lead in a least depth of about 9 fathoms, except In ap roaching the
entrance to Chesapeake Bay, where they lead across a least depth of
7 fathoms, but close to 6-fathom spots. :

From Ambrose Channel light vessel steer 186° true (S. by W. 14
W. mag.) for 43 miles, to a position 8 miles off Barnegat lighthouse,
bearing 276° true (WNW. 14 'W. mag.). Then steer 203° true {SSW.
7% W. mag.) for 119 miles to a position 14 mile eastward of Wl_'n.ter
Quarter S?x‘cal light vessel, passing 5 miles outside Brigantine Shoal
gas and whistling buoy, 514 miles outside Northeast End light vessel,
5 miles outsids %we ¥athem Bank "ﬁ%ﬁb vessel, and 5 miles outside
Fenwick Island Shoal light vessel. From here a 213° true . (SW.
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14, S. mag.) course for 75 miles will lead 314 miles southeastward of
Cape Charles light vessel and to a position 8 miles eastward of Chesa-
peake Bay entrance gas, whistling, and submarine bell buoy. The
last course, if closely followed, leads over a least found depth of 42
feet, but leads 2 miles southeastward of 36-foot depths about 10 miles
northeastward of Cape Charles light vessel, and the light vessel
should not be passed closer than 8 miles. The last 5 miles of the
course leads between shoals of 33 to 36 feet depth; care should be
taken not to make the entrance buoy anywhere on the port bow on
this course, and not to make it more than 4 miles to the eastward
unless passing well outside. _

Many large vessels entering Chesapeake Bay from northward run
from Winter Quarter Shoal Iight vessel to Cape Charles light vessel,
thence to Cape Henry gas and whistling buoy. The least found
depth crossed on these courses is 34 feet. - '

Coasting vessels of 17 to 24 feet draft and the largest tows, except
those trading between Delaware Bay and points northward, usually
keep outside the light vessels.

The following courses represent approximately the mean of the
courses followed by vessels of this class. They are varied but little
on account of weather conditions except northward of Five Fathom
Bank, where courses leading farther offshore are sometimes followed
during easterly weather and closer inshore during westerly weather.
These courses depend entirely on making the aids, and the lead is of
little use to insure safety; in thick weather it is safer to keep farther
offshore between Five Fathom Bank and Sandy Hook and exercise
care to keep outside of the buoy off Barnegat.

c ] 1
Distance

in nauti-
True. Magnetic. calmiles.
. L 3
1. Gedney Channel gas and whistl buoy to Barnegat Shoal|{ . 188 | B. by W.34'W.... 44
gas, whistling, and submarine bell buoy. ) :
This course leads 34 mile eastward of Shrews Roecks

1 25
ﬁas and bell buoy and 314 miles eastward of Sea Girt iight-
ouse. Or,{rom Seotland light vessel a 1877 true (B. by W.
é Wmn,giem.u‘sewﬂl lead 3gmile westward of Shrows
gas and bell buoy and to Barnegat Shoal gas, whi

ling, and submarine bell buoy. _ .
2. To 2 miles eastward of Five Fathom Bank light vessel.._.... 202 | BBW. 36 W....... 63

This course leads 134 miles eastward of Brigantine Shoal
%as and whistling buoy and 2 miles eastward of Northeast
nd light vessel.

3. To ¥4 mile eastward of Fenwick Istand Bhoal light vessel... 204 | BEW. 24 W..__.. .- 3434

For vegsels bound to or from Delaware Bay, & 272° true
(W.3¢N. mag.) course from Five Fathom Bank light vesse]
willfead to Overfalls light vessel, or & 152° true {5. by E. 3¢
E. .y course from Overfalls light vessel wiil lend to Fen-
wie]}:c:ﬁmd £hoallight .

vessel. o
4, mile eastward of Winter Qunarter Bhoal light vessel..... 185 { 88W .. oovrrinrinn-s ' a1
5.%2%3?!gmww0ﬁpecmissﬁghtvml ........ 216 BW.?B.,,_._._., - 82 .
6. To Henry gas and whistling buoy...... ... e 22 BW. by W. 3 W .. 1434

" Tows and other local vessels of less than 17 feet draft usually pass
inside of Five Fathom Bank and Fenwick Island Shoal at all'times,
and inside of McCrie Shoal and Winter Quarter Shoal, excépt 1n
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easterly weather. The route most often followed both northward
and southward in good weather by vessels with local knowledge is as
follows: From the outer end of Ambrose Channel or from Scotland
light vessel to 14 mile westward of Shrewsbury Rocks gas and bell
buoy; thence to Barnegat Shoal gas, whistling, and submarine bell
buoy; thence to Brigantine Shoal gas and whistling buoy ; thence to
1 mile northwestward of McCrie Shoal gas and whistling buoy;
thence to Overfalls light vessel; thence to close eastward of Little
Gull Bank gas and whistling buoy ; thence to close eastward of Black
Fish Bank gas and whistling buoy; thence to close eastward of Cape
gharles light vessel; thence to Tail of the Horseshoe gas and bell
uoy.

The course from Overfalls light vessel to Little Gull Bank gas and
whistling buoy leads close to least found depths of 314 to 4 fathoms,
and also leads through an area of possible fish traps. Strangers are
advised to follow a more easterly course and to pass from 14 to 2
miles westward of Fenwick Island Shoal whistling buoy. The
course from Little Gull Bank gas and whistling buoy to Black Fish
Bank gas and whistling buoy crosses Black Fish Bank where the
depths are 18 to 20 feet. The course from Black Fish Bank gas and
whistling buoy to Cape Charles light vessel leads close eastward of
Parramore Banks, marked by a gas and whistling buoy, on which the
least found depth is 21 feet.

In westerly or northwesterly weather vessels of this class bound
northward run closer inshore in places. The generally used route
for vessels with local knowledge 1s as follows: From Cape Charles
light vessel to Great Machipongo Inlet bell buoy; thence along shore
at a distance of about 8 miles to Assateague Anchorage; the outer
limit of possible fish traps is 8 to 814 miles from shore. Tows and
small coasting vessels bound northward usually anchor in Assateague
Anchorage in heavy weather.

Bound northward from Assateague Anchorage, the generally used
route of coasting vessels in good weather is to pass southward of
Turners Lump gas and bell buoy and between Black Fish Bank and
Chincoteague S%oa-]s. " In easterly weather they usually pass south-
ward and eastward of Black Fish Bank. In westerly weather they
often pass 14 mile southward of the two red buoys marking the
southern edge of Ship Shoal and then follow the channel westward
of Chincoteague Shoals; this channel has a least depth of 16 feet.

Between the northern end of Chincoteague Shoals and Little Gull
Bank, vessels with local knowledge follow the shore close in in west-
erly weather, but always pass outside of Little Gull Bank. Between
Little Gull Bank and Barnegat Inlet the ordinary courses are varied
but little during westerly weather, but from Barnegat Inlet to
Shrewsbury Rocks they follow the shore close in, not more than 1
mile off, but always pass outside of Shrewsbury Rocks can buoy.

In easterly weather the route often used by vessels of this class is
from Cape Charles light vessel to Winter Quarter Shoal gas and
whistling buoy; thence to 1 mile westward of Fenwick Island Shoal
gas and whistling buoy; thence to 1 mile eastward of McCrie Shoal
gas and whistling buoy ; thence to Brigantine Sheal gas and whistlin
buoy; thence to Barnegat Shoal gas, whistling, and submarine bel
buoy; and thence to Scotland light vessel. This route is also some-
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times used by vessels bound southward in heavy easterly weather.
The least found depth crossed is about 27 feet. _

The following courses are suggested for strangers of 15 feet or less
draft in good weather. In b:g weather or with a deeper draft, fol-
low the directions for vessels of 17 to 24 feet draft, preceding.

Course.
Pistance
in nauti-
Truae. Magnetic. calmiles,

1. Gedney Channel gas and whistling buoy to Barnegat Shoal 188 | S.by Wig W.... 44

gas, whistling, and submarine bell buoy.

This course leads 34 mile castward of Shrewsbury Rocks
ga3 and bell buoy. Or, from Scotland light vessel a 187°
true (5. by W.15 W.mag.) course will lead 3¢ mile westward
of Shrewsbury Rocks gas and bell buoy and to Barnegat
Shoal gas, whistling, and submarine bell buoy.

. To Brigantine Shoal gas and whistling buoy ... _.__.__________ . b
. T{)) 1 mile northwestward of McCrie Shoal gas and whistling 2221 SW. }z W
oY .

The c¢ourse leads 2 miles southeastward of Hereford Inlet
whistle buoy and 33§ miles eastward of Hereford Inlet light-
house.

. To Overfalls ight vessel .. o .o iee e e e e
Th?n b Ig.ﬂe westward of Fenwick Island Shoal gas and whist- 173
uoy.
. To fittle Gull Bank gas and whistlingbuoy......._.._____._. 197 | SSW. e W, ... 914
. Tg 1 mile westward of Black Fish Bank gas and whistling 204 | BBW. 34 W . ..._. 30
uoy.

The course leads close to a perpendicularly siriped gasbuoy. 5084
8, To }z mile westward of Cape Charles light vessel . ____. _____.. 204 | BEW.3{ W.......

This course leads close to Parramore Banks gas and whist-
ling buoy. : .

9. To Tail of the Horseshoe gas and bell buoy......._ . __. IS

[ ]

NS

5| WEW. L W...... 15

COAST FROM BANDY HOOK TO CAPE MAY.

The coast of New Jersey has a general south-southwesterly trend
for 43 miles from Sandy Hook to Barnegat Inlet, and then a south-
Westerlﬁtrend for 67 miles to Cape May Point. The coast from
Sandy Hook southward to Corson Inlet is free from dangers if it be
given a berth of 5 miles or more. From Corson Inlet southwestward
to Cape May there are shoals with a least depth of 15 feet extending
about 14 miles offshore, but with channels inside of them. '

Shoals extend for a considerable distance off many of the inlets;
all of the inlets are obstructed by shifting bars and require local
knowledge to carry the best water. The principal ones, with their
approximate depths, are: Barnegat Inlet, depth 7 feet in a narrow
crooked channel ; Little Eﬁg Inlet, depth 4 feet; Absecon Inlet, depth
15 feet; Great Egg Inlet, e}i»th 7 feet; and Cold Spring Inlet, depth
18 feet. The most favorable time for entering the inlets is on a
flood tide with a smooth sea; in easterly gales or in a heavy sea they
can not be entered in safety. S o .

New York Bay, including Navesink and Shrewsbury Rivers, is de-
scribed in Coast Pilot, Section B, Cape Cod to Sandy Hook.

~ Sandy Hook, the northern point of the New Jersey coast, is a low
sand spit. On the north end are a fort, some houses, Sandy Hook
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lighthouse, a Coast Guard station, and a storm warning display
station. Near the fort is a vessel reporting station from which
vessels are reported to the Maritime Exchange in New York City.

Sandy Hook lighthouse is a white stone tower. The light is fixed
white, 88 feet above the water, and visible 15 miles.

Sandy Hook Point light is on the northwest end of the point. The
light is fixed white with a vertical beam. A fog bell sounds 1 stroke
every 10 seconds.

Navesink Highlands is a prominent high wooded ridge 5 miles
southward of the north end of Sandy Hook, on the side of which, in
a cleared space, is Navesink lighthouse. The latter consists of two
brownstone towers connected by a dwelling. The light, shown from
the south tower, is flashing white of high power (Light 0.3 second,
eclipse 4.7 seconds), 246 feet above the water, and visible 22 miles.
In case of accidental extinguishment of the flashing light, a fixed
white light will be shown from the north tower.

There is practically continuous line of summer resorts along the
coast from Navesink Highlands southward to Bay Head. The fol-
lowing are the names of the most important, with their distances
southward of Navesink lighthouse: Seabright, 2 miles; Long Branch,
6 miles; Asbury Park, 1014 miles; Ocean Grove, 11 miles; Bradley
Beach, 12 miles; Belmar (south side of Shark River Inlet), 13 miles;
Spring Lake, 15 miles; Sea Girt, 16 miles; Manasquan, 17 miles; Point
Pleasant, 19 miles; and Bay Head, 20 miles. Long Branch and Asbury
Park are most conspicuous on account of the greater number of
large buildings; Manasquan is marked by twin water tanks about 1
mile southwest of Sea Girt lighthouse; Point Pleasant by a stand-
pPipe, and Bay Head by a water tank with a conical top and bottom.

Shrewsbury Rocks, 3146 miles southward of Navesink lighthouse,
extend 114 miles from shore, have a least depth! of 15 feet, and are
marked at the eastern end by a black can buoy and by a gas and bell
buoy 74 mile farther eastward. From Shrewsbury Rocks southward
to within 4 miles of Barnegat Inlet the coast is clear, and the 5-
fathom eurve lies nowhere more than 34 mile from shore.

. Shark River Inlet, 17 miles southward of Sandy Hook. has been
mmproved by the State of New Jersey by the construction of retain-
Ing walls on both sides at the entrance and a curved jetty about 300
feet on the north side. There is a least depth of 114 feet over the
bar at mean low water, which is found in a narrow curving channel
commencing just north of the first pier south of the entrance and
heading toward the end of the jetty, thence following the curve of
the jetty to the draw of the highway bridge just inside the entrance.
In any but smooth weather breakers extend across the entrance.
From west of the bridge to the second bridge the river is bulkheaded
on the south side, with a launch basin midway. Most of the area
18 bare, or nearly so, at low water with a crooked channel sometimes
marked by stakes. There are two fixed bridges crossing the river
%1 mile westward of the inlet, with a headroom of 4 to 5 feet and
depth of 3 feet in the channel at high water. The river is frequented

7 small Jocal yachts and fishing ts of about 2 feet draft. Gas-
oline and provisions can be had. : 5

Sea @irt Inlet, just northward of Sea Girt lighthouse, is closed at
low water, and is only oceasionally used at high water and smooth sea
by small fishing boats of 2 feet draft. .
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Sea Girt lighthouse, 16 miles south-southwestward of Navesink
lighthouse, is a square brick tower in front of a dwelling. The
light is flashing white (flash 0.3 second, eclipse 0.7 second), 52 feet
above the water, and visible 13 miles. A radio fog signal sends 3
dashes for 30 seconds, silent 3 minutes, in thick or foggy weather.

Manasquan Inlet, 22 miles southward of Sandy Hook, has a narrow
chan%eable entrance, with a depth across the bar in 1923 of about 2
feet, but it is sometimes almost entirely closed. It is not used except
by small boats in case of necessity. The river has a general depth
of 4 to 5 feet for 414 miles from the inlet and is navigable for small
boats to Manasquan Park, about-7 miles from the inlet. It is fre-

uented by fishing and pleasure boats of about 2 feet draft. Three

rawbridges cross the river, the least width of span being 380 feet
and least headroom 3 feet at high water. The range of tide inside
is about 1 foot. A channel, 6 feet deep, to connect Manasquan River
and Metedeconk River is being dredged. When completed this im-
provement will provide a northern approach to the inland water-
ways through Manasquan River.

There is an inland waterway from Bay Head southward to Cold
Spring Inlet, good for a draft of 5 feet by taking advantage of high
water at the shoal places. The beaches separating the inside waters
from the ocean are low, and the summer resorts are more widely
separated than those northward. To vessels bound southward along
the coast the first landmark southward of Bay Head is the town of
Mantoloking, a large group of houses with a water tank showing
only a little above the buildings. Southward of this are Chadwick
and Lavallette, stnall groups of houses without prominent marks, and
a hotel at Ortley. About 1 mile southward of Ortley is Seaside
Heights, a town with a tank at the north end, and 114 miles farther
south is Seaside Park, marked by two water tanks at the south end.
There is a small group of houses around Island Beach Coast Guard
station, 114 miles southward of Seaside Park, and from there to
Barnegat Inlet a distance of about 714 miles, the only marks are the
Coast Guard stations. o

In the vicinity of Barnegat Inlet shoals with depths less than 5
fathoms extend 2 miles offshore and form a menace to navigation,
especially to vessels bound northward along the coast in thick
weather. There is a gas, whistling, and submarine bell buoy 4 miles
east-southeastward of Barnegat lighthouse.

Barnegat lighthouse, the most prominent mark in the vicinity of
Barnegat Inlet, is a conical tower, lower half white, upper half red.
The light is flashing white (flash 2.5 seconds, eclipse ?% seconds),
183 feet above the water, and visible 19 miles. R

Barnegat Inlet, marked on the south side by Barnegat lighthouse.
had a deith across the bar in 1923 of about 7 feet in a narrow,
crooked channel. 'The deepest draft taken across the bar is about
7 feet at high water. The channel is marked by perpendicularly
stri buoys which are intervisible, but is subject to change both
in depth and position, and the buoys can not always be depended
upon to mark the best water.  Strangers usually take a pilot, either
] 1ckin§ up a fisherman outside or setting signal and waiting for one

rom Barnegat City. 'With a smooth sea, it is usually saf:%br boats
of 3 to 4 feet draft to enter by following the buoys.
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Barnegat Inlet has been moving slowly southward for many years.
The successive surveys show the channel leading across the bar to the
point of the beach on the north side of the inlet, and then across to the
lighthouse. Inside the inlet the channels are more stable, and there
is good anchorage in the channel westward of the lighhouse. From
the inlet the principal inside channel, which is buoyed and has a
least depth of about 7 feet, leads westward and northward, as shown
on the chart, until westward of Sedge Island, and then through
Oyster Creek Channel. Local boats bound to Barnegat or south-
ward usually leave the buoyed channel about midway between Clam
and Sedge Islands and follow the slough westward and southwest-
ward toward the mouth of Double Creek. It is marked by bush
stakes, but strangers should not attempt to run it. There are no
channels from the inlet southward between the islands except for
small boats at high water.

Barnegat Bay and the bays and connecting channels southward
form a continuous inside waterway from Bay Head to Cold Spring
Inlet. The inside waters are entered from seaward by a number of
inlets with shifting entrances, in most cases marked by buoys. The
inlets and interior waters give access to the large number of summer
resorts alﬂrﬁthe beach and many villages on the mainland adjacent
to them. ey are used by many pleasure boats and boats engaged
in the oyster and clam industry and inside and outside fishing. There
is considerable passenger and general freight business between points
inside, but little coasting trade. This waterway is fully described
in Inside Route Pilot, Coast of New Jersey, published by this bureau,
price 30 cents.

Lying 414 miles southwestward of Barnegat lighthouse is Harvey
Cedars, a small settlement without prominent marks, north of which
is High Point, marked by a green water tank: about 2 miles farther
southwestward is Smrf City, marked by a black water tank. South-
westward of this are several small settlements with water tanks. and
14 miles southwestward of Barnegat lighthouse is Beach Haven, a
large town marked by a large water tan%(. There is a small group
of houses around Bond Coast Guard station, 1145 miles southwest-
ward of Beach Haven, and another group around Tucker Beach
lighthouse, 214 miles farther southwestward.

A new inlet has broken through the beach 214 miles southward
of Beach Haven, and this inlet must not be confused with Little Egg
Inlet to the southward. In 1923 there was 8 feet over the bar.
There is broken ground along the shore between Barnegat and
Little Egg Inlets, and it shoulg be given a berth of 3 miles or more
to insure a depth of 30 feet. :

Tucker Beach lighthouse, 2 miles northward of Little Egg Inlet, is a
black tower on a white dwelling. The light is fixed white with red
flashes  (fixed 15 seconds and 6 red flashes of 0.7 second duration
every 80 seconds), 49 feet above the water, and visible 12 miles.
Little Egg Inlet light is on the point of beach on the north side of
Little BEgg Inlet. : s _

Little Egg Inlet, 2 miles southward of Tucker Beach lighthouse,
had a depth of about 4 feet across the bar in 1923, and is used by
fish steamers and many smaller schooners and motor boats. The
shore and channels at the inlet are smbject to rapid change. It is
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marked by perpendicularly striped buoys, which are intervisible
until inside the inlet, the outer buoy being a bell buoy. There are no
regular pilots, but strangers can usually pick up a fisherman outside
to act as a pilot, or can set signal and wait for one from the Coast
Guard station. Breakers form all the way across the inlet only
in very heavy weather. There is good anchorage in a depth of
about 8 fathoms in the channel northward of Little Egg Inlet light.

From Little Egg Inlet to Absecon Inlet, a distance o-? 8 miles, there
are no marks except the Coast Guard stations and scattered groups
of houses. Broken ground extends nearly 5 miles offshore and is
marked at its eastern end by Brigantine Shoal gas and whistling
buoy, which lies 8 miles eastward of Absecon lighthouse and 5 miles
from shore. There is a black can buoy about 8 miles westward of the
gas buoy, marking the outer end of the 18-foot depth on the shoal.

Brigantine Inlet is 7 miles northeastward of Absecon lighthouse
and 4 miles southwestward of Tucker Beach lighthouse. 1t is nearly
bare at extreme low water and has 5 or 6 feet at high water. It isnot
buoyed, and the only boats using it are small local oyster and fishing
boats, and then only with a smooth sea and on a rising tide. Stran-
gers should not attempt to enter. The Coast Guard stations are the
only marks., The several thoroughfares leading from DBrigantine
Inlet are shoal at their western ends, and can only be navigated by
small boats at high water. Strangers should not enter them.

Absecon Inlet is marked on the south side by Absecon lighthouse
and Atlantic City. There is a project to dredge an entrance chan-
nel 20 feet deep and 400 feet wide. In early 1924 the inlet was good
for a depth of about 15 feet. The channel is marked by buoys, easily
intervisible, to an anchorage in the channel between the casino at
the north end of Atlantic City and the bend northwestward of Rum
Point. The channel is subject to some change, but the buoys are
usually maintained in the best water. The outer buoy 1s a perpen-
dicularly striped bell buoy, 214 miles south-southeastward of Absecon
light. The shore on the south side. is protected from extensive
change by artificial means. :

Most of the business through Absecon Inlet is to Atlantiec City,
but there are some boats running to the town of Absecon and to
points north and south on the line of the inland W@tﬁl‘W&{; The
deepest draft of boats entering the inlet are a few freight schooners
drawing up to 8 feet, but they enter near high water. Strangers,
unless of light draft, usually take a pilot, either picking up a r-
man outside or signaling for a pilot from shore. If of not more
than 4 or b feet draft, they can enter with a smooth sea and on 2
rising tide by following the buoys, keeping well away from rough
water. Breakers extend across the inlet in heavy weather. o

Atlantie City is the largest resort on the Atlantic coast, and is
frequented by many boats, both from outside and from points along
the interior waterways. It has several railroad connections with the
mainland, an electric road connecting it with Pleasantville, Somers
Point; and Ocean City, and an electric road a.longetha beach south-
ward to Longport, where boat conneections can made to Ocean
City and points southward. = G e s

he casino at the north end of Atlantic City has a long wharf
westward of it, with a depth of 12 to 15 feet, inside -of which is a
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small basin with a depth of 2 to 4 feet, which is used only by fishing
boats kept for hire.

Gardners Basin, a bulkheaded basin nearly 14 mile long and 60
yvards wide, has its entrance 500 yards westward of the casino. It
has a depth of 8 feet in mid-channel to the head and is used by many
motor boats. All boats make fast to the bulkheads, for which a
small wharfage charge is made. All kinds of supplies are obtainable,
and there are railways and machine shops.

Absecon lighthouse, showing above the buildings at Atlantic City,
is & conical tower, lower and upper thirds yellow, middle third black.
The light is fixed white, 165 feet above the water, and visible 19
miles. Storm warnings are displayed near the yacht club.

There are a standpipe and chimney close together at Ventnor, 381%
miles southwestward of Absecon lighthouse, a standpipe at South
%tian;ic City, and a standpipe at Longport, on the north side of Great

gg Inlet.

Iingport is a summer resort on the north side of Great Egg Inlet.
It is connected with Ocean City in summer by a line of steamers and
with Atlantic City by an electric railway along the beach. The gen-
erally used channel from Longport to Ocean City follows the regular
inside route through Risley Channel and Broad Thorofare. With
local knowledge, small boats sometimes cross the flats from Longport
southwestward, close southward of the marsh, which is good for a
draft of 4 or 5 feet at high water.

Great Egg Inlet, 715 miles southwestward of Absecon lighthouse,
had a depth in 1923 of about 7 feet at low water in the buoyed chan-
nel across the bar. 1t is used by many yachts of 4 or 5 feet draft and
local fishing and pleasure boats. The deepest draft entering is an
occasional tugboat up to 9 or 10 feet draft. The shore line on the
south side and the position of the channel are fairly stable, and the
buoys usually mark the best water. Strangers of 4 or 5 feet draft
do not usually take a pilot in smooth weather, but follow the buoys,
preferably on a rising tide, bein%ealso guided by the appearance of
the water. Pilots may usually had from fishing boats outside,
or from Ocean City in answer to signal. Breakers extend across
the inlet in moderately heavy weather. In winter it is used only by
a few fishermen, and is often rendered dangerous by floating ice.

Ocean City, a large summer resort on the south side of Great Eg
Inlet, has railroad and electric road connections with the mainlan
and southward along the beach to Corson Inlet. The wharves are
on the northwest side, 14 to 114 miles southwestward of the inlet,
and have depths of 6 to 12 feet at the ends. There are two launch
basins. There are two prominent standpipes close together, with a
low water tank between. | '

Corson Inlet, 6 miles southwestward of Ocean City, had a depth
across the bar in 1923 of about 4 feet. It is buoyed and is only used
?171 a few local fishing and pleasure boats up to 4 or 5 feet draft.
The appearance of the water is the best guide, but the channel is
subject to rapid change and is not recommended for a stranger.

South Ocean City extends along the beach without prominent marks,
about 1 mile northward of Corson Inlet. It can only be reached by -
small boats at high water from westward. -

‘Corson Inlet (Strathmere P. O.) is a village and railroad station on
the south side of Corson Inlet. A red water tank is prominent.
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The channel from Corson Inlet northward into Main Thorofare is
bare at low water and is crossed by two bridges. It is seldom used.
The main channel leads southwestward through three draw bridges
at Strathmere, then southward of a marshy island and close along
the south shore to the east side of Beach Thorofare; it then leads
north-norwestward for the south point of the marsh, and follows
it to Ben Hands and Upper Thorofare. A draft of about 5 feet
can be carried from inside the inlet to this point.

Ludlam Beach light, at Sea Isle City, is exhibited from a skeleton
tower and is not prominent by day. The light is flashing white (light
2 seconds, eclipse 3 seconds), with a flashing red sector westward of
356° true (N. 34 E. mag.), 86 feet above the water, and visible 11
nlliles.b Sea Isle City is further marked by a standpipe and stack
close by.

Therye is a shoal with a depth of about 15 feet and marked by a
horizontally striped nun buoy, about 3 miles southeastward of Lud-
lam Beach lighthouse. Broken ground, with g least found depth of 4
fathoms, extends about 3 miles east-northeastward from the buoy.
There is deeper water inside these shoals but, en account of the
broken bottom and abrupt changes in depth, vessels of greater draft
than 15 feet should pass outside of them.

~ Townsend Inlet, 3 miles southwestward of L.udlam Beach lighthouse,
had_a depth across the bar in 1923 of about 4 feet. 1t is used by
small fishing and pleasure boats and an oeccasional cruising yacht up
to 5 feet draft, which only enter at high water and with a smooth
sea. The channel and shore line are subject to considerable change
and are moving southward at present. A railroad with a draw-
bridge on the south side crosses the inlet just inside the mouth. The
channel is marked by perpendicularly striped buoys, but strangers
generally take a pilot. . :

The resorts, named in order, between Sea Isle City and Hereford
Inlet are: Avalon, marked by a standpipe; Peermont, a small settle-
ment without prominent marks; and the town of Stone Harbor,
marked by a slender black standpipe with white top. There is a
Eerpendieula.ﬂy striped whistling buoy off Townsend Inlet, and a

lack whistling buoy off Hereford Inlet. :

Hereford Inlet lighthouse, on the south side of Hereford Inlet, is a
white tower on a dwelling. The light is group flashing white
{flash 0.8 second, eclipse 3.4 seconds, flash 0.3 second, ecli 11 sec-
onds), with a flashing red sector westward of 226° true (SW. 34 W.
mag.), 53 feet above the water and visible 13 miles. o

Hereford Inlet, 6 miles northeastward of Cold Spring Inlet, is
subject to rapid change, and the buoys can not always be depended
upon to lead in the best water. In 1923 there was a depth of about
214 feet in the buoyed channel. The deepest draft of the boats enter-.
ing the inlet is 4 feet. In the entrance there are large areas bare at
low water and uvsually having a sand ridge showing at high water.
They are covered with marsh grass in summer. Breakers form
across the inlet in heavy weather and on the shoals at all times, and
the appearance of the water is the best guide in entering. The
inlet 18 used by many fishing boats. Pilots ean usually be oE}__ tained
from fishing boats outside. Stone Harbor Life Saving Station is the
only mark on the north side of the inlet. 'There are buildings on
the south side all the way from Hereford Inlet to Turtle Gut Inlet
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and several prominent marks. There is a slender black standpipe 14
mile westward of the lighthouse.

North Wildwood, Wildwood, and Wildwood Crest are summer resorts
on Five Mile Beach between Hereford and Turtle Gut Inlets. There
are a water tank and a large standpipe close together at Wildwood
and a slender one mentioned above near Hereford Inlet.

Turtle Gut Inlet is closed.

Cold Spring Inlet, 414 miles eastward of Cape May lighthouse, has
been improved by building two parallel stone jetties 850 feet apart
and dredging a channel 400 feet wide with a present depth of about
18 feet to Cold Spring Harbor inside. The channel is marked by
buoys and a flashing white light near the end of the east jetty. In
entering, favor the west jetty, on account of shoal water extending
out from the east jetty.

Cold Spring Harbor has been improved by private enterprise under a
project to create a basin about 500 acres with a depth of 30 to 40 feet.
it is used by fish steamers and pilot boats that go to the fish wharf,
where coal may be obtained, and by numerous motor boats that go up
Cape Island Creek to a landing near the drawbridge. Gasoline and
provisions may be obtained and there are railways for hauling out
motor boats up to 30 tons. A large hangar and water tank on Sewall
Point are prominent.

About 2 miles westward of Cold Spring Inlet is Cape May, a
summer resort having several large and prominent hotels; and 2
miles westward of Cape May is the summer resort of Cape May
Point, marked by Cape May lighthouse.

Cape May lighthouse is a gray tower; the light is flashing white
(flash B seconds, eclipse 25 seconds), 165 feet above the water, and
visible 19 miles.

Five Fathom Bank is an area of broken ground about 18 miles east-
ward of Cape May. It is about 9 miles long in a northerly and south-
erly direction inside the 5-fathom curve and about 2 miles wide, and
there are detached shoal spots eastward and northward of it. The
least depth found is 15 feet, lying 10 miles 133° true (SE. 14 S. mag.)
from Hereford Inlet lighthouse, and is marked on the northeast side
by a horizontally striped nun buoy. There is a red nun buoy mark-
ing a 21-foot spot about 814 miles southward of the horizontally
striped buoy. It is near the south end of the shoals and should be
given a berth of 14 mile or more when passing eastward and south-
ward of it. A 15-foot spot has been reported at the northern end of
Five Fathom Bank, 814 miles, 98° true (ESE. 14 E. mag.) from
Hereford Inlet lighthouse.

There is very broken ground, with 5 fathoms or less, and abrupt
changegs in depth, between Five Fathom Bank and Cape May, and
there is broken ground extending to a distance of about 6 miles
southward -of Cold Spring Inlet and Cape May.

The passage inside of Five Fathom Bank, passing either eastward or
westward of McCrie Shoal, is generally used by coasting vessels en-
tering Delaware Bay from m)r-th'warrd).7 Tn a heavy sea, vessels of
a greater draft than 18 feet should pass cutside of Five Fathom
Bank, and this is also the safer course at all times for strangers in
vessels of a greater draft than 18 feet. o '

Northeast End light vessel, about 614 miles eastward of the north
end of Five Fathom Bank, has a red hull with “ Northeast” on the
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sides. Tt has two skeleton towers with square daymarks at the top
of each, and a light above the daymark on the fore tower. The light
is occulting white (light 1 second, eclipse 1 second), 49 feet above
the water, and visible 12 miles. If the occulting light is extinguished
a fixed white light will be shown from the fors tower. The fog
signal is a siren (blast 4 seconds, silent 5 seconds, blast 4 seconds,
silent 107 seconds). If the fog signal is disabled, a bell will be
struck by hand. The submarine bell strikes “ 45 * every 36 secondls.

Five Fathom Bank light vessel, about 4 miles southeastward of the
south end of Five Fathom Bank, has-a straw-colored huill with
“ Five Fathom” on the sides, and two masts with round daymarks
and light at the head of each. The light is occulting white (light
4 seconds, eclipse 2 seconds), 50 feet above the water, and visible 12
miles. The fog signal is a whistle (blast 4 seconds, silent 56 sec-
onds). A bell will be struck by hand if the whistle is disabled. The
submarine bell strikes “ 42 7 every 28 seconds. If the occulting light
is extinguished, a fixed white light will be shown from the main
mast head. .

McCrie Shoal, having a least depth of 17 feet, lies 7 miles 136° true
(SE. 34 S. mag.) from Cape May lighthouse. It is marked on
the southeast side by a gas and whistling buoy. The shoals and
channels southwestward of Cape May are described under “ Dela-
ware Bay, Eastern Side.”

Tides.—The mean rise and fall of tide on the outside coast is about
4.6 feet.

Current information for the outside coast is given on age 25.

Fish weirs may be found along the seacoast between Sandy Hook
and Island Beach Coast Guard station at distances between 14 and
114 miles offshore, except in front of Coast Guard stations, where a
belt 14 mile wide inshore and 134 miles wide offshore must be left
clear. - .

Fish weirs between Island Beach Coast Guard station and Calpe
May are limited to the following areas: Inside of a line 114 miles
ffs{xore between Island Beach néoast Guard station and Barnegat
Inlet; inside of a line between points 2 miles south-southeastward of
Barnegat lighthouse and 254 miles eastward of Tucker Beach light-
house; inside of a line between points 114 miles offshore abreast
Chelsea and 234 miles offshore abreast Stone Harbor Coast Guard
station, Hereford Inlet; and within a distance of 2 miles off shore
between Hereford and Turtle Gut Inlets. Belts approximately 2
miles wide at the inshore end and wider at the outer end are left clear
in front of each inlet. Fish weirs are permitted on the shoalest. part
of Five Fathom Bank, in a belt 7 miles long north and south (true)
and 2 miles wide; but a track with a least width of about 5 miles is
left clear of fish weirs inside of Five Fathom Bank. ' o

Al] fish weirs are required to be marked by fixed lights, a white
light on the outer end and a red light on the inner-end where naviga-
tion is possible inside of them. : : ; .
Storm warnings of the United States Weather Bureau are dis-
played at Long Branch, Little ‘Egg Coast Guard station, Atlantic
City, Great Egg Coast Guard station, Avalon Coast Guard station,
and Cape May Point Coast Guard station.
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DELAWARE BAY AND RIVER

form the boundary between the State of New Jersey on the east and
the States of Delaware and Pennsylvania on the west. They are the
approach to the cities of Wilmington, Chester, Philadelphia, Camden,
and Trenton, and to many smaller cities and towns, and they have
a large trade carried both in foreign and domestic vessels. Phila-
delphia, one of the important ports of the United States, and Tren-
ton, the head of navigation, are 88 and 116 miles, respectively, above
the entrance. The main entrance near Ca},)e Henlopen is available
for vessels of any draft. (See “ Channels,” following.) Vessels of
7 feet draft can %ass from New York Bay to Delaware Bay through
the Delaware & Raritan Canal, and vessels of 9 feet draff can pass
from Chesapeake Bay to Delaware River through the Chesapeake
& Delaware Canal. The route from New York Bay through Dela-
ware River to Chesapeake Bay is described under the heading “In-
side route, New York to Norfolk,” on page 229.

Delaware Bay is, properly speaking, only an expansion of the lower
part of the Delaware River. The dividing line 1s 44 miles above the
entrance and extends from a monument lying 300 yards northwest-
ward of Liston Point to a monument lying eastward of the south
point at the entrance of Hope Creeck.

Except at the entrance, Delaware Bay is bordered on both sides
by wide areas of marsh, and there are no towns of any size on its
shores. Detailed descriptions of the shores and tributaries are given
under the headings “ Delaware Bay, eastern side,” and * Delaware
Bay, western side.” _

Channels.—The main entrance to the bay, which is used by deep-
draft vessels and strangers, has a clear width of over 214 miles be-
tween Cape Henlopen and the shoals, which extend 7 miles south-
southwestward from Cape May Point.

The bay is shoal along its eastern and western sides, and there are
extensive shoal areas close to the main channel through the center
of the bay, but a channel with a depth of 35 feet or more leads from
the entrance to the lower end of the dredged channel near the head
of the bay. The least width (about 14 mile between the 30-foot
curves) is abreast Elbow of Cross Ledge lighthouse. The channel is
well marked by lighthouses and buoys, but strangers in deep-draft
vessels should not attempt to enter by night.

Improvements are in progress to secure a channel 35 feet deep
from that depth in Delaware Bay to Alle heny Avenue (upper end
of Port '_Ricll;mond), Philadelphia, 800 feet wide in the straight
reaches, 1,200 feet wide at Bulkflead Bar, 1,000 feet wide in the other
bends, and 1,000 feet wide from abreast Gloucester to Allegheny
Avenue. The latest examinations show a depth of 30.6 feet or more
on the center line throughout the entire length of the channel. 1In
August, 1923, the steamship £dward Lukenbach, drawing 33 feet,
passed out of the capes from Philadelphia. . o

here is a small rock area on the western side of Tinicom e
obposite the upper end of Chester Island. The least depth over the
tock within the channel limits is 32 feet at mean low water. :

here are also shoal areas, composed partly of ledge rock, in the
western half of the channel at the lower end of Chester range and
at the upper end of Marcus Hook range. While there is no ledge
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rock within the channel limits on either Marcus Hook or Chester
ranges projecting above 30 feet mean low water, vessels drawing
more than 26 feet should navigate the eastern half of the channel,
which is clear of all obstructions to a depth of 30 feet or more at.
mean low water. - '

There i1s a dangerous rock area lying to the westward of the inter-
section of Marcus Hook and Chester ranges and between these
ranges and the old Schooner I.edge range opposite the large slag
pile of the Delaware Steel Works at Chester. The lower limit of
this rock area is marked by a horizontally striped buoy, and deep-
draft vessels should keep to the eastward at this point. The dredged
channel is well marked by lighted ranges and buoys.

Anchorage.—Delaware Breakwater Harbor and Harbor of Refuge
are among the important harbors of refuge on the Atlantic coast
and are extensively used by all classes of vessels. (For description,
see p. 50.)

Deep-draft vessels sometimes anchor in the vicinity of the main
channel above Fourteen Foot Bank lighthouse. Bombay Hook Roads
is the widened part of the channel of the bay between Ship John
Shoal lighthouse and the entrance to the dredged channel, which was
formerly used as an anchorage by sailing vessels while waiting for
a favorable tide to cross Duck Creek Flats. Deep-draft vessels can
anchor here, south of the Liston range, in 5 to 7 fathoms, soft bottom ;
the shoals rise abruptly in places on the sides of the channel, as shown
on the chart. -

In Delaware River there is good anchorage anywhere where the
depth and bottom are suitable; in every case care must be taken not
to anchor on or close to the ranges, nor 1n the dredged channels. The
anchorages off Philadelphia are on the eastern side of the river from
abreast Gloucester to Kaighn Point and on the east side of the
channel abreast Petty Island. (See Greenwich Point and Port
Richmond anchorages.) Anchorage limits are prescribed by regu-
lation, as follows: ' 7 o

Marcus Hook Anchorage is on the southeast side of Marcus Hook
range, betwen Marcus Hook and the lower end of Racoon Island.

Fort Miffiin Anchorage extends from the lower end of Fort Mifflin
to a point south of the prolongation of the Horseshoe lower range
and hes westward of the Iéchuylkill River range and Fort Mifftin Bar
range.

League Island Anchorage is east of the mouth of Schuylkill River
and north_of the channel marked by the Horseshoe west group lower
range and extends to a point opposite Broad Street (middle of
League Island). -

Greenwich Point Anchorage 1s east of the main ship channel between
two anchorage buoys (being white with a black anchor painted
thereon), located -o?posite (1) the lower coal pier at Greenwich
Point, to mark the lower limit of anchorage, (2) Dickinson Street
to mark the upper limit of anchorage; the latter buoy is off Kaighn
Point.. ‘ : ' 2 | SRR s

Cooper Point Anchorage is in the channel between Cooper Point and
Petty Island, so as not to interfere-with vessels going to or from
Cooper Creek. ‘ : - N

Port Richmond Anchorage is east of the main ship channel, between
the prolongation of lines drawn from the lower and upper ends of
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Petty Island, and is marked by two anchorage buoys (being white
with a black anchor painted thereon). DBuoy No. 1 1s placed off the
lower end of Petty Island. Buoy No. 2 is placed off Petty Island
opposite Pier G, Port Richmond, about midway of the anchorage.
The anchorage ground extends from the head of Petty Island to a
point 900 yards below buoy No. 1 and northward of Cooper Point.

War vessels of the United States and of foreign nations and
pleasure yachts, with permission of the commissioners of naviga-
tion, may anchor in such location as not to interfere with the naviga-
tion of the river.

_ Vessels must. not anchor at any place in the Schuylkill River, nor
lie at any wharf in that river more than two abreast, without the
permission of the commissioners of navigation.

Harbor and anchorage regulations are enforced by the board of com-
missioners of navigation, and masters are required to report to them
(348 Bourse Building) within 24 hours after arrival and before
leaving the port must report their clearance. The following are ex-
tracts from the regulations:

4, All vessels at anchor in the port of Philadelphia shall keep their saiis
furled during the night and regulation riding lights exhibited.

22. Vessels anchored in the harbor of the port of Philadelphia reqguiring the
;;ssistance of the police or fire boats shall display their national flag union
down.

23. The signal for the commissioners of navigation’s tender shall be the
International Code letter “ N * set in the rigging or hoisted in a conspicuous
place, or three short blasts and one long blast of stearn whistle, to be continued
until answered.

Speed regulations.—1. Vessels shall not be worked or navigated in the Dela-
ware River between the Point House Wharf and Pler G. Port Richmond, at
a greater rate of speed than 8 nautical miles an hour, and such vessels shall
navigate as far as practicable from the pierhead line. This rule will not apply
to river-craft when they are proceeding at more than 300 feet from the pierhead
line.

2. Vessels shall not be worked or navigated in the Delaware River in front
of the navy yard, between red buoy No. 44, off mouth of Schuylkill River, and
red buoy No. 46, off Eagle Point, at a greater rate of speed than 12 nautleal
miles an-hour.

3. Vessels passing craft anchored in the stream between Marcus Hook and
Bristol, loading, discharging, or bunkering, shall not navigate af a greater
rate of speed than 8 nantical miles an hour.

4. Vessels shall not be worked or navigated in the Delaware River-off
Chester: or Marcus Hook at a greater rate of speed than 12 nautical miles
an hour. '

5. When vessels are moored to the ends of piers at Mareus Hook, ly_ing
parallel’ with the rivers, passing vessels shall not exceed a speed of 8 nautical
miies anp houar. ) -

Regulations for passing dredges.—The following are extracts from
regulations prescribed by the Secretary of War for Delaware River:

1. Steamers without tows passing the dredges shall not have a speed greater
than 6 miles an hour, and their propelling machinery shall be stopped when
immediately abreast of the dredges and while passing over the breast and
quarter lines of the dredge.

Steamers with tows passing the dredges shall not have a speed grgeater ttgan
¢ miles an hour, and their propelling machinery shall be stopped while passing
over the breast and quarter lines of the dredge: but they may start their
rropelling mactithery if necessary between these lines.

8. Vessels drawing'less than 12 feet of water must keep outside of the buoys |
marking the ends of mooring lines of dredges.

4. Vessels muast not anchor on the ranges of stakes or other marks placed for
the guidance of the dredges.
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5. Vessels must not run over or disturb stakes or other marks placed for the
guidance of dredges.

6. Dredges and operating plant in the prosecution of the work must not ob-
struct any part of the channel unnecessarily.

8. The breast and stern anchors of the dredges shall be marked or buoved so
as to be plainly visible to passing vessels.

9. While vessels in the channel are passing all lines running across the chan-
nel from the dredge on the passing side must be entirely slacked.

Pilotage is compulsory between Delaware Bay entrance and any
point on Delaware Bay or River for all vessels except those employed
in and licensed for the coasting trade or American vessels entirely
loaded with coal mined in the United States, if spoken or offered the
services of a pilot outside of a line drawn from Cape May lighthouse
to Cape Henlopen lighthouse.

The fees for piloting between Delaware Bay entrance and the port
of Philadelphia or any other place on Delaware River are as follows:
Vessels of 12 feet or less draft, $2 per 14 foot; vessels of over 12 feet
draft, $2.50 per 14 foot. An increase of 10 per cent over these fees
is charged when a vessel is spoken east of Five Fathom Bank light
vessel or north of Mereford Inlet lighthouse or south of Fenwick
Island lighthouse, and a deduction of 10 per cent is made when a
vessel is spoken inside of a line joining Cape May and Cape Henlopen
lighthouses, but pilotage is not compulsory in the latter case: Pro-
vided, however, under the laws of Delaware, a vessel is not exempt
until Brandywine Light bears east.

Every ship or vessel bound to the Delaware Breakwater for orders
shall bé cbliged to receive a pilot, provided she is spoken or a pilot
offers his services outside of a straight line drawn from Cape Hen-
lopen light to Cape May light, and every ship or vessel bound to the
Delaware Breakwater for orders shall pay pilotage fees as follows:
A sum equal to half the pilotage to the port of Philadelphia, and
she shall be obligated to receive a pilot and pay the same pilotage fees
when outward bound from the breakwater, and if such ship or vessel,
without discharging her pilot, proceed to the port of Philadelphia,
or any other port or place on the Bay or River Delaware, only one
full pilotage fee shall be paid, in addition to the fee for detention:
Provided, however, That the pilot bringing such ship or vessel to the
breakwater be there discharged, and if the ship or vessel afterwards

roceeds to Philadelphia or any other }iort or place on the Bay or
Eiver Delaware she shall make the usual signal for a pilot and con-
tinue to make such signal until reaching Brandywine light, and if -
spoken by or offered the servicesof a dlﬁ{' licensed Pennsylvania pilot
before reaching Brandywine light shall be obliged to employ such
pilot and pay him the regular rates in addition to the fee paid for
oringing her into the breakwater and for detention, if any. '

Either Pennsylvania or Delawsare pilots are taken to or from any
point on Delaware Bay or River, and the fees in either case are the
same. Both Pennsylvania and Delaware pilots will be found aboard.
ane vessel, either a steamer.or auxiliary schooner, which will be found
-ruising outside the entrance of the bay. o : T

In case a pilot having ph_a,rge__of ‘a vessel and whilst condncting
said vessel be detained, eithér by order of the master, owner, or con-
signee, or by ice or any other unavoidable circumstance not. per-.
sonal to himself, he shall receive compensation for such detention
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at the rate of $3 per day for each and every day so detained, com-
mencing at a period of 24 hours from the time the detention first
occurred.

Vessels waiting in Delaware Breakwater for orders usually retain
the pilot and pay him the detention fee.

Storm warnings of the United States Weather Bureau are displayed
at Cape May Point Coast Guard station, Delaware Breakwater,
Bivalve, Reedy Island, and on the Bourse Building, Philadelphia. A
branch office of the Weather Bureau is maintalned at the Bourse
Building, Philadelphia, to serve marine interests.

Reporting stations.— Vessels are reported to the Maritime Exchange
at Philadelphia, during either day or night, from reporting stations
at Delaware Breakwater and Marcus Hook, and by day from re-
porting stations at Reedy Island and New Castle. During the ice
season- an auxiliary station is placed in commission at Gloucester,
N. J. Messages can be exchanged by International Code with any
of the stations during the day and with the Delaware Breakwater
station by night by means of a flashing lamp and the Morse Code.
Vessels passing in or out of Delaware Bay should display their
signals between Overfalls light vessel and Harbor of Refuge light-
house. 'The station will answer all signals with pennant by day and
by one long flash, followed by one short flash, at night. The fol-
{owing suggestions are made when signaling by means of a flashing

amp :

1. A1l other lights in the vicinity of the flashing lamp should be
obscured.

2. The flashing lamp should be kept continually pointed directly
toward the station or vessel.

3. Care should be taken that proper regularity is observed in the
length of the flashes and spaces, and that the spaces between the
words are considerably longer than those between the letters.

4. Vessels should, if possible, avoid coming within the rays of a
lighthouse while signaling. _ _

5. When ¢ Morsing ” a vessel’s name, it is desirable that the name
be spelled in full.

A TUnited States Branch Hydrographic Office is established in the
Bourse Building, Philadelphia. Bulletins are ed here giving
information of value to seamen, who are also ena led to avail them-
selves of publications pertaining to navigation and to correct their
charts from standards. No charge is made for this service. o

A time ball is dropped daily at noon of the seventy-fifth meridian
(5* 0™ Greenwich mean time) from a staff on the Bourse Building,
Philadelphia. . , . _

Towboats will usually be found cruising in the river and bay or at
Delaware Breakwater. Towboats to tow vessels or barges into the
tributaries of Delaware River are usually engaged from Delaware
Cl%;, Wilmington, or Philadelphia. ]

essels employing the city ice-breaker steamers for towing pur-
poses when in the ice pay a fixed rate for such service. ~

Quarantine.— There are national guarantine stations at Delaware
Breakwater and Reedy Island and a State quarantine station at
Marcus Hook. At the Marcus Hook station, marked by a yellow

80458°—24——4
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flag, vessels are boarded by both national and State quarantine
officers in order to avoid delay, and all vessels subject to inspection
are required to stop there until given pratique. Vessels will be
inspected, if desired, by the national quarantine officer at Delaware
Breakwater. Vessels with sickness on board should anchor in Har-
bor of Refuge until inspected.

Supplies.—Coal and fuel oil for large vegsels can best be obtained
at Philadelphia and Wilmington and for small steamers and tugs at
these places and at Delaware City, Pigeon Point, and Chester. Water
is obtainable at all of these places, and at half ebb tide the water in
the river as far down as Chester is fresh enough for use in boilers.
Gasoline and provisions are obtainable at all of the towns on the
river and bay. Points near Delaware Bay where they are obtain-
able are Lewes, Bivalve, -and Bowers, and at Bayside during the
fishing season. -

Repairs.—Repairs to the hulls and machinery of large vessels can
be made at Philadelphia, Camden, Chester, and Wilmington, and to
small vessels and motor boats at these places and at Essington, Pa., and
Bivalve, Dorchester, and Greenwich Pier, N, J. Further informa-
tion is given under the description of these places.

Freshets are of rare occurrence, except in the vicinity of Trenton,
and unless accompanied with ice do not interfere with navigation.

Ice.—In ordinary winters there is usually sufficient ice in the bay
and river to make it a source of care to sailing vessels. Thin ice has
been known to form early in December between Chester and Philadel-
phia, but the heavier ice does not usually begin to run before Janu-
ary. The tidal currents keep the ice in motion, except where it packs
in the narrower parts of the river, when it often forms an obstruc-
tion that requires the services of steam, and the ice boats, of which
there are a number at Philadelphia, are employed in keeping these
parts of the river ogen. The greatest danger encountered from the
1ce is at Ship John Shoal, just above Fort Delaware, off Deep Water
Point, and at the Horseshoe; at these places the ice usual y packs
heavier than elsewhere. After the first part of March ice is rarely
met with. Co

In severe winters navigation above Chester has occasionally been
interrupted, but with the powerful steamers now employed in the for-
eign and coasting trade to Philadelphia the channel is kept navigable
for steamers during the most severe winters. The greatest danger is
to wooden sailing vesgels, which if caught in the pack ice are set on
the shoals, and if in the thin ice are liable to be cut through on the
water line. - o

Further information concerning freshets and ice above Philadel-
phia is given on page 76. ' : o

Tides.—The mean rise and fall of tides is 4.3 feet at Delaware
Breakwater Harbor, 5.1 feet at Brandywine Shoal lighthouse, 5.8
feet at Elbow of Cross Ledge lighthouse, 8 feet at Ship John Shosl
lighthouse, 5.8 feet at Reedy Island, 5 feet at Marcus ﬁook, and 5.2
feet at Philadelphia. Tidal information for the tributaries is given
under their descriptions. Full tidal information, including daily
predictions for Philadelphia, is given in the Tide Tables for the Af-
antic Coast of the United States. B I
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CURRENTS, DELAWARE BAY AND RIVER.

The predicted times of slack water for every day in the year at
Overfalls light vessel, Delaware Bay Entrance, are given in the Cur-
rent Tables, Atlantic Coast, issued annually in advance by this
survey. 'This publication contains time differences for slack water
at about 500 stations and six current diagrams, including one for
Delaware Bay and River.

Five Fathom Bank light vessel.—The tidal current is rotary, turning
clockwise. The strength of the flood occurs about 2 hours after the
current turns north at Overfalls light vessel and sets N. 70° 'W.
with a velocity of 0.5 knot. The strength of the ebb occurs about
9 hours 30 minutes after the current turns south at Overfalls light
vessel and sets S. 70° E. with a velocity of 0.6 knot. Currents of a
knot or more occur only with strong winds.

Overfalls light vessel.—The times of all slack waters are predicted
in the Current Tables, Atlantic Coast. The strength of the flood
occurs about 3 hours after slack before flood and sets N. 50° W.
with a velocity of 1.9 knots. The strength of the ebb occurs about 3
hours 15 minutes after slack before ebb and sets S. 50° E. with a
velocity of 2 knots (or approximately slack water before the flood
occurs 2 hours after time of low water at Sandy Hook and slack
water before ebb occurs 2 hours after time of high water at Sandy
Hook). Strong southeasterly winds increase the flood velocity and
diminish that of the ebb, while strong northwesterly winds diminish
the flood and increase the ebb velocity. The ix:satest observed veloc-
ity of the flood is 8.2 knots and of the ebb 3.6 knots.

Cape May Channel, near Cape May.—The slack before flood and ebb
occurs about an hour before it slacks at Overfalls light vessel (or
approximately 1 hour after times of low and high waters, respec-
tively, at Sandy Hook). In the eastern angle of the bay, where
it becomes broadest, along the shore slacks before flood and ebb oc-
cur nearly 2 hours before it slacks at Overfalls light vessel.

Main Ship Channel off Fourteen Foot Bank lighthouse.——The slacks
before flood and ebb occur 10 minutes after slack water at Overfalls
light vessel (or approximately 2 hours 50 minutes after times of high
and low waters, respectively, at Sandy Hook). The strength of the
flood sets N. 30° W. with a velocity of 2 knots, and the strength of
the ebb sets S. 80° E. with a velocity of 2.1 knots.

Channel off Ship John Shoal.—The slacks before flood and ebb occur
about 1 hour and 20 minutes after slack water at Overfalls light
vessel (or approximately 3 hours after times of high and low waters,
respectively, at Philadelphia). The strength of flood sets N. 35° W.
with a velocity of 1.9 knots, and the strength of ebb sets S. 35° E.
with a velocity of 2 knots. ‘

Channel off Reedy Island.—The slacks before flood and ebb occur
about 2 hours and 40 minutes after slack water at Overfalls light
vessel (or approximately 2 hours before times of low and hl%l}
waters, respectively, at Philadelphia). The strength of flood sets N.
15° B. . with a velocity of 1.9 knots; and the strength of ebb sets S.
15° W.. with a velocity of 2 knots. = B S

Channel off New Oastle—The slacks before flood and ebb occur
about 3 hours and 30 minutes after slack water at Owverfalls light
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vessel (or approximately 1 hour 20 minutes before times of low and
high waters, respectively, at Philadelphia). The strength of the
flood sets N. 40° E. with a velocity of 1.9 knots, and the strength of
ebb sets S. 40° W. with a velocity of 2 knots.

Channel of Chester.——The slacks before flood and ebb occur about
4 hours and 50 minutes after slack water at Overfalls light vessel (or
approximately 20 minutes before times of low and high waters, re-
spectively, at Philadelphia). The strength of flood sets N. 50° E.
with a velocity of 1.8 knots, and the strength of ebb sets S. 50° 'W.
with a velocity of 1.9 knots. ‘

Channel off Philadelphia.—The slacks before flood and ebb occur
about 5 hours and 45 minutes after slack water at Overfalls light
vessel {(or approximately slack water before the flood occurs 40 min-
utes after the time of low water at Philadelphia, and slack water be-
fore the ebb occurs 1 hour 5 minutes after the time of high water at
Philadelphia). The strength of flood sets northerly with a velocity
" of 1.8 knots, and the strength of ebb sets southerly with a velocity of
1.9 knots. Close to the docks. both on the Philadelphia and Camden
sides of the channel, slack water occurs 20 to 30 minutes earlier than
in midstream. :

Channel off Burlington.—The slacks before flood and ebb ocecur
about 6 hours and 30 minutes after slack water at Overfalls light
vessel. The current sets with the channel, the flood having a velocity
of 1.8 knots at its strength and the ebb 1.9 knots.

Above Philadelphia and for several miles below the city.—The time of
slack water and the strength of currents are considerably influenced
by freshets, which delay the time of slack before flood, advance the
time of slack water before the ebb, and increase the strength of the
E,bb c;ux(‘irent. In the lower bay the currents are influenced similarly

y winds. : -

GENERAL REMARKS, APPROACHES TO DELAWARE BAY,

Between the parallels of 38° 15’ N. and 89° 15’ N. the 100-fathom
- curve: is from 75 to 90 miles offshore and the 30-fathom curve is
about 25 miles closer in toward the shore, both having a general
northeasterly and southwesterly trend. Inside the 80-fathom curve
the water shoals gradually westward to the 20-fathom curve, but
inside the latter curve the depths are somewhat irregular, and if
uncertain of her position, especially in thick weather, & vessel, when
inside of the 20-fathom curve, should approach the coast with care
and in no case approach closer than in 12 fathoms until sure of her
osition. Om a clear night the lights of the light vessels and light-
I?.uses should be made 1in time to prevent too close approach to the
shore. _ ST ;
. Vessels coming from southward and seaward in clear weather should
shape a course so as to cross the meridian of 74° 30" W. in latitude
38° 45% N.; this will lead them within 5 miles of Five Fathom Bank
liiht,, vessel. -If uncertain of the longitude, soundings should be
taken frequently and the water not shoaled to less than 20 fathoms
until between the parsllels of 38° 40” N. and 88° 50” N., and the
entrance then be approached. between those parallels. . . ...
In approaching the eantrance from northward and. seaward, when
between the parallels of 39° 15’ N. and 88° 40" N., soundings of 20
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fathoms indicate a distance of 25 to 30 miles from shore. In clear
weather a vessel standing westward on the parallel of 38° 45 N.
should make Five Fathom Bank light vessel before the depth is
lessened to 15 fathoms. There are least found depths of 29 to 38 feet
between latitude 38° 39’ N, and 38° 42" N., and longitude 74° 43" W,
and 74° 49" W. )

Entering from northward, the passage inside of Five Fathom Bank,
eastward or westward of McCrie g‘lsloal, is used by most of the
coasting vessels of less than 24 feet draft. In a heavy sea vessels
of a greater draft than 18 feet are advised to pass eastward of Five
Fathom Bank, and this is the safest course at all times for strangers
in vessels of a greater draft than 18 feet.

Entering from southward, coasting vessels of the deepest draft keep
outside Fenwick Island Shoal light vessel. Vessels of 15 feet draft
usually pass inside of Fenwick Island Shoal in good weather, but
strangers should use this passage with caution. '

-

DIRECTIONS, DELAWARE BAY AND RIVER TO PHILADELFPHIA.

Directions for the outside coast and courses to Overfalls light
vessel from northward and southward are given on page 27. Direc-
tions for Delaware Breakwater are given on page 50. :

The channpel is well marked by lighthouses and buoys to the en-
trance of the dredgﬁﬁ ‘channel and by lighted ranges and buoys
above that point. e dredged channels are generally 800 feet
wide in the straight reaches and 1,000 feet wide in the bends. The
buoys marking the dredged channels are usually maintained on or
close to the edge, and vessels on the ranges wil usualli pass them
at a distance of 100 to 200 yards. Buoys marking each range are
numbered separately, and each buoy bears the first letter of the range
which it marks. The ran do not all show well as day marks,
but vessels will ordinarily have no trouble in running by the buoys
except when ice is running, at which times the buoys may be dragged
from their positions.

Shoaling is liable to take place at any time where the channel
has been improved, but the channels are usually redredged as soon
as the shoaling is found. In general, the bottom is soft and vessels,
if on or close on the ranges, do not sustain damage from grounding,
except near the intersection of the Marcus ook and Chester ranges
and near the intersection of the Chester and Tinicum ranges, where
the bottom is rocky. At the shoalest places deep-draft vessels take
advantage of the tide, which has a mean rise and fall of 5 to 6
feet between the entrance of the river and the wharves at Phila-
delphia, but during strong northerly winds the high and low waters
may be as much as 2.5 to 3.5 feet lower than the mean. L

Tt must be remembered that the channel in the river is being im-
proved and that dredges may be found at work on or near any of
the range lines. Directions for passing dredges are given on page 41.

At night ‘a stranger may be confused by the lights of vessels at
anchor near the chanmnels, and strangers in deep-draft vessels are
advised not to run. Red sectors are established in the lighthouses
to cover the dangers on both sides of the channel from Overfalls
light vessel to the entrance of the dredged channel and should be
observed closely if running at night.
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The following table gives the courses and distances from Over-
falls light vessel to Philadelphia. They lead in a least depth of
about 29 feet to the entrance of the dredged channel and in the
dredged channel (least depth 30.6 feet in 1924) to Philadelphia.
Local knowledge or a pilot i1s required to carry a greater depth than
29 feet through Delaware Bay at low water. Many cut-offs are
possible for light-draft vessels, but strangers are advised to follow
the main channel. (See p. 39 for the present condition of the
channel.) :

Course. Distance
in
nauntical
True. Magnietic. miles.
1. Overfalls ljght vessel to 34 mile east-northeastward of Four- 336 | N.by W.314 W.._. 1634
teen Foot Bank lighthouse.
Ls This course leads for Miah Maull Shoal lighthouse, and
passes ¥4 mile eastward of Brown Shoal gas and bell buoy
and 34 mile westward of Brandywine Shoal lighthouse.
2. Toh% mile west-southwestward of Miah Maull Shoal light- 330 | NNW ..o . 435
0l1Se. A
3. To 200 yards westward of Elbow of Cross Ledge lighthouse .. 820 | NNW._ 3gW.___.._. 433
4. To 300 yards eastward of gasand bellbuoy 17. ... ... ......... 332 N.by W. 8/ W.... 114
5. With Elbow of Cross lighthouse astern to 300 yards 320 NNW.1gW...._. 27
westward of Ben Davis Point 8hoal gas and bell buoy. ]
8, Togasandbellbuoy 1B. ... .. .. . . ... ....... 318 NW.by N........ 17
This course leads 34 mile southwestward of Ship John | :
Shoal lighthouse and along the dredged channel on Liston
range shead.
7. On Bakerrangeahead tobuoy 1R . ... ... ... __.__........ PR 3B I N.4E.....
8. On Reedy Island range astemytc gasbuoys 8N_ __ .. ... ... 15 J:EI L ?l,é
2. On New Castle range ahead to position 34 mile southwest- 334 | N.by W.5¢§ W._.. 415
ward of gas buoy 2D. .
10. To position on Deepwater Point range and %4 mile about N. 9| N.byE. 4B .. 34
by W, (mag.) from gas buoy 2D. o
11. On water Point range ahead to gas buoy 2C... .. ... . 42 | NE. BB E_ . 34
12. On Cherry Island range ahead tobuey 2B_.. .. . ... . 17 | NNE. W2 E__....7] 41
13. On Bellovie range astern togasbuoy 2M ... .. .. .77 35 | NB. % N. ... 3"
14. On Marcus Hook range astern to gas buoy 2C. . ... ....... 57 | NE. %gr E.3E... a1y
15. On Chester range ahead to gasbuoy 2T......... .. ......... 51 [ NE.bY EligE. . 21
16. On Tinicum range ahead to 3{ mile eastward of 8T, .. ...... o2 | B.1g8. . . 313
17. Past Lincoin Park and Billingsport to buoy 1F. ... ... ... WIE by N[ 117
18. On Fort Mifllin Bar range astern to the gas and bell huoy 54 NE.%y E. '}.:g-iif:“ 254
44 ﬁpposu;e the lower end of Leagne Island. : : : : : o : o
18. On_Horseshoe West Group lower range astern until on 94 | ESE, 4 E 174
Eagle Point range. PR e ’
20. O%Eagle FPoint range astern until on Horseshoe East Group 60 ENE. 14 E_. 14
e, rhagrseshoe Rast broup ) 60 ENE M E_( .. 21
31. On Horseshoe East Group npper range to abreast Gloucester. 26 i NE.by N......... %
The mid-channel is clear above Gloucester, but the best )
- water 4Ef;nmrs the western side. Anchorages are described
on p. 40. ;

DELAWARE BAY, WESTERN SIDE.

The western shore of Delaware Bay is low and marshy, with few
prominent marks northward of Delaware Breakwuter. The prin-
cipal marks visible from the western channel are as follows: A small
group of houses at Waterloo, just above Broadkill River entrance; a
group of houses at Slaughter Beach, just below Cedar Beach: the
highthouse and fish factory in the mouth of Mispillion River; a large
ﬁroup of houses at Bowers; a small group at %Ittsﬁummocka the
si.ghg}ouse and a few houses at Mahon River: and the ranges at Leip-

¢ River.



SANDY HOOXK TO CAPE HENRY. 49

The rivers on the western side of Delaware Bay are very narrow
and crooked, and vessels have considerable difficulty in making some
of the turns. They are frequented by freight and passenger steamers
and schooners carrying produce, fertilizer, and canned goods to
or from the towns at their heads and the farm landings below, the
usual draft of boats engaged in this trade being 6 to 8 feet. Oyster
and fishing boats also seek anchorage in the mouths of many of
them. Towboats are not often used, and strangers seldom enter.

Most of the business from the rivers is northward to Chester and
Philadelphia. Local vessels usually take advantage of the tide up
and down the Delaware River, leaving the mouths of the creeks
bound northward at a little after low water, and leaving Philadel-
phia bound southward at high water or a little before. In entering
or leaving the creeks allowance should be made for the current in
the bay, which sets across the dredged channels and has considerable
velocity at times.

There are many detached shoal spots with depths of 2 to 6 feet
along the western side of Delaware Bay from Delaware Breakwater
northward to Bombay Hook Point. They are generally unmarked,
except in the vicinity of the main ship channel, and are subject to
some change, both in depth and position. Strangers using any of
the channels westward ofp the main ship channel should proceed with
caution.

There is a channel along the western side of Delaware Bay which is
marked by a line of perpendicularly striped buoys from off the
mouth of St. Jones River southward to below Old Bare Shoal. It
is used by most of the vessels frequenting the tributaries on the
western side of the bay. It is said to lead clear of dangers if the
buoys are followed closely, but leads close to the shoals in places.

Vessels entering the channel from northward usually leave the main
channel of Delaware River at gas and bell buoy No. 21, 214 miles
southward of Ship John Shoaf lighthouse, pass close eastward of
huoy No. 38, at the north end of Blake Channel, and steer 183° true
(S. by W. mag.) to the buoy off the entrance of St. Jones and Mur-
derkill Rivers. The northerly sector of Mahon River lighthouse
covers the entrance to the channel at night. The least depth crossed
on this course is 7 or 8 feet.

, Cape Henlopen, on the southwest side of the entrance to Delaware
Bay, is a high white sand hill, bare of vegetation. The point of the
cape, from a comparison of the surveys, 13 moving northward at a
slow but uniform rate. Vessels should keep in the white sector of
Delaware Breakwater light when passing north of the cape. The
most prominent mark is Ca Herﬁopen%ighthouse, on the highest
part of the hill. A shoal with little depth, as shown on the chart,
extends nearly 34 mile eastward from the end of Cape Henlopen,
and is marked at its easterly end by a black bell buoy. . .

. Cape Henlopen lighthouse is a white octagonal tower. The light is
fixed white with a fixed red sector between 128° true (SE. mag.) and
173° true (8. mag.) 126 feet above the water, and visible 17 miles.

Delaware Breakwater (chart 379) is the name glzenerally ap&ghed to .
the entire anchor in the vicinity of Cape Henlopéh, including the
inner anchorage (Breakwater Harbor) and the outer anchorage
(Harbor of Refuge).
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Breakwater Harbor, on the west side of Cape Henlopen, southward
of the inner breakwater, is easy of access both day and night and is
a safe harbor for light draft vessels in all but heavy northwesterly
gales, and affords considerable protection even in such weather.
Under the most favorable conditions a vessel of as much as 15 feet
draft can select anchorage with sufficient swinging room in the
easterly part of the harbor, but the harbor is generally crowded in
heavy weather, and vessels of a greater draft than about 10 feet
should preferably anchor westward or northwestward of the inner
breakwater or in Harbor of Refuge.

Breakwater Harbor has depths of 18 to about 30 feet in its easterly
part, eastward of a line joining the reporting station on the break-
water and the easternmost fish-oil works. The angle in the westerly
part of the breakwater is shoal, depths of 9 to 10 feet extend nearly
3% mile south-southwestward from the westerly half of the break-
water, and depths of 12 to 13 feet extend to shore southwestward.
The shoals with depths less than 12 feet on the south side of the
harbor lie southward of a line joining the end of Cape Henlopen and
the end of the Government pier, and inside the ends of the piers
westward.

Pilots.—See page 42.

Tides.—The mean rise and fall of tides is about 4.3 feet.

Currents.—The tidal currents have considerable velocity behind the
breakwater in the inner harbor, especially near its eastern end. The
flood sets westward and the ebb eastward, and at strength have esti-
mated velocities of 114 to 2 knots. Slack water before the flood oc-
curs about 2 hours 20 minutes after time of low water at Sandy Hook
and slack water before the ebb occurs about 2 hours after time of
high water at Sandy Hook. :

In the outer harbor the tidal currents have an average estimated
velocity of 1 to 114 knots at strength. The general direction of
tidal currents is about parallel with the breaﬁwater,‘ with a con-
siderable set toward the lower end on the ebb and toward the upper
end on the flood. - :

Directions, Breakwater Harbor.—From Overfalls light vessel steer
279° true (WNW. 14 W. mag.) until Delaware Breakwater light-
house bea;‘s about 240° true (WSW. mag.). Then steer this course
for that lighthouse and pass about 100 yards southeastward of it in
entering the harbor. - The entrance is about 14 mile wide between
the lighthouse and the edge of the shoal southeastward. Caution is
necessary at night during heavy weather on account of the. large
number of vessels which will usually be found at anchor. in the
harbor. Vessels should keep in_the white sector of the Delaware
Breakwater light when passing Cape Henlopen at night. =~

Coming down Delaware Bay, pass eastward of Brown Shoal gas
and bell buoy, and steer 174° true (S. 14 W. mag.) for Cape Hen-
lopen hfhtheuse__ with Brandywine Shoal lighthouse.astern, which
will lead to a position 850 yards eastward of Harbor of Refuge light-
house. A 203° true (SSW. 3; W. mag.) course will then Jead 100
yards eastward of Delaware Breakwater lightho S I S

Wharves.—Tlee easterly wharf on the south side of Breskwater
Harbor is the gmgeri‘;y; of the Government, and has a depth of 16
feet at its end, ut is in bad repair. Westward of it amwﬁarves of
fish-oil works, with about 12 fest at the ends, some of them in ruins,
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and 114 miles westward is a railroad wharf with 12 feet at its end.
Lying 500 feet westward of the latter are the submerged ruins of a
wharf, which extend out nearly as far as the railroad wharf, and
which should be carefully avoided.

Speed trial course.—A speed trial course is located east of the outer
breakwater and is defined by range lines. The front objects are
skeleton towers located on the outer breakwater; the southern rear
object is a skeleton tower near the western end of the inner break-
water and the northern rear object is a skeleton tower on shore 114
miles west-northwestward of the railroad wharf at Lewes. West-
ward of the range tower is an old tower, formerly the Delaware
Breakwater rear range light. The exact distance between the range
lines is 1.000067 nautical miles on a course 319° true (northbound)
or 189° true (southbound).

Lewes is a town with railroad communication lying 14 mile south-
westward of the railroad wharf. Provisions, gasoline, ice, and some
ship chandlery are obtainable, and some coal in case of necessity.

The inner breakwater is nearly 1 mile long in a west-northwesterly
direction, and is marked at its east end bv Delaware Breakwater
lighthouse, and at its west end by a red light. A telegrﬁph and
reporting station, from which vessels are reported to the Maritime
Exchange at Philadelphia, is located near the middle of the break-
water, and storm warnings are displayed.

Delaware Breakwater lighthouse, on the east end of the inner break-
water, is a brown conical tower. The light is occulting white (light
2.5 seconds, eclipse 2.5 seconds), with an occulting red sector south-
ward of 248° true (WSW. 34 W. mag.) and 101° true (ESE. 34 E.
mag.), 61 feet above the water, and visible 13 miles. The fog signal
1s a horn, blast 2 seconds, silent 13 seconds. If the horn is disabled,
a bell will be struck by hand 1 stroke every 10 seconds.

Lying westward and northwestward of the inner breakwater is an
extensive anchorage with depths of 16 to 25 feet, muddy bottom,
where vessels are sheltered from southeasterly and northeasterly
winds, and this anchorage is much used by coasting vessels. The
anchorage is easy of access, the least depths in the approach bein
23 to 30 feet between the inner breakwater and Marshall Shoal re
and black buoy. o | o

Harbor of Refuge, lying 1 to 2 miles north-northwestward of Cape
Henlopen, is formed by a breakwater which extends 114 miles south-
southeastward from the southeast end of the Shears, and by a row
of ice breakers on the Shears. 'The breakwater is marked 100 feet
northward of its south end by Harbor of Refuge lighthouse, and
at its north end by a red light. The harbor, except in its northern
part, has depths of 4 to 7 fathoms, muddy bottom, for a distance of
nearly 1 mi{)e west-southwestward from the breakwater. It affords
a harbor in easterly gales for deep-draft vessels. The entrance
from southward is deep and clear, while that from northward across
the Shears has depths of 9 to 12 feet. The deepest water, depths
5 to 7 fathoms, will be found 34 mile westward of the south half
Ofdthe breakwater. During seasons of ice drifting ice often forms
a4 danger. S : : ‘

A r%g re, having lumps with depths of 12 to 18 feet, extends 145°
true (SSE. 14 Emagg)sfrom the south end of the Shears toward
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Delaware Breakwater lighthouse. The south end of the shoaler part
of the ridge is marked by a horizontally striped buoy, which lies
114 miles 274° true (W. by N. mag.) from Harbor of fuge light-
house. Marshall Shoal, on the south part of the ridge, is marked by
a horizontally striped buoy which lies 34 mile north-northeastward
of the angle in the inner breakwater. Depths of 28 feet have been
found on the ridge for a distance of 600 yards south-southeastward
from the latter buoy.

Directions, Harbor of Refuge.—From Overfalls light vessel a 282°
true (WNW.34, W.mag.) course for 314 miles will lead nearly i;
mile southward of Harbor of Refuge lighthouse. Coming down
Delaware Bay, pass eastward of Brown Shoal gas and bell buoy
and steer 174° true (S.14 W.mag.) for Cape Henlopen lighthouse
with Brandywine Shoal lighthouse astern, which will lead to a
position 350 yards eastward of Harbor of Refuge lighthouse. Pass
200 yards or more southward of the lighthouse when rounding it.

Harbor of Refuge lighthouse, on the breakwater, 100 feet from its
south end, is a white dwelling on a brown pier. The light is flash-
ing white (light 1 second, eclipse 11 seconds), with a flashing red
sector between 830° true (NNW.mag.) and 341° true (N. by W.
mag.), and some red tint on either side to 326° true (NNW. 35 W.
mag.) and 347° true (N. 14 W. mag.), covering Hen and Chickens
Shoal. The light is 61 feet above the water, and visible 13 miles.
The fog signal is a siren, giving a group of three blasts, each of 2
seconds duration, every 60 seconds, silent interval! 388 seconds. If
siren be disabled, a bell will sound 1 stroke every 15 seconds.

Broadkill River empties into the Delaware River 314 miles north-
westward of Lewes. A channel has been dredged 6 feet deep and
150 feet wide in the entrance, and the same depth and 40 feet wide
to the town of Milton, the head of navigation, 10 miles above the
mouth. A jetty, marked at its end by a beacon and a flashing white
light, has been constructed on the northwest side at the mouth. The
entrance is subject to rapid change. In 1923 there was a depth of
214 feet on the bar outside the entrance and about 5 feet to Milton.
A drawbridge crosses the creek about 5 miles above the mouth. The
draw has a clear width of 35 feet, a headroom at high water of about
4 feet when closed, and a depth of 6 feet in the opening. =

Shoals extend about 300 yards offshore to the 8-foot curve, and
are subject to change. The channel leads close to the jetty, and
thence to the head the mid-chanmel is the best water, except for a
middle ground, bare at a little below high water, which lies 1 mile
above the mouth. The middle ground shows discolored water at all
times, is usually marked by bush stakes, and the best water is on its
south side. . . - o

The entrance to the canal which connects Delaware Bay with
Rehoboth Bay is about 14 mile inside the entrance of Broadkill
River, and is described under the heading, “ Inside waters, Cape
Henlopen to Cape Charles.” . R

Tides.—The mean rise and fall of tides is 4.6 feet at the. entrance
and 3.5 feet at Milton. High and low water at Milton occur 2 hours
. and 15 minutes later than at the entrance. : L

There are several drainage canals between Broadkill and Mispillion
Rivers, which are used to some extent for purposes of navigation
by small local boats, but they are of little interest to a stranger.
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Mispillion River, 15 miles northwestward of Cape Henlopen light-
house, is marked by Mispillion River lighthouse (a white tower on a
dwelling flashing white with red sector), and by a fish factory just
inside the mouth. A channel 4 feet deep and 150 feet wide has been
dredged into the entrance, and 6 feet deep and 60 to 75 feet wide to
the town of Milford, at the head of navigation 12 miles above the
entrance. A Jong jetty has been constructed on the south side at
the mouth and a short jetty on the north side. In 1923 there was a
depth of about 5 feet across the bar at the entrance and thence 414
feet to Milford. The river is used by freight steamers, some
schooners, and motor boats, the deepest draft being 7 feet.

Vessels bound into Mispillion River from northward steer southwest-
ward from the gas buoy at the north end of Old Bare Shoal until off
the dredged cut, and then follow the south jetty at a distance of 100
feet through the cut on a 8310° true (NW. 14 N. mag.) course for
Mispillion River lighthouse. At night the southerly edge of the red
sector leads to the entrance. From the inner end of the jetty the
channel follows closely the south and west sides until above the
lighthouse wharf and then follows a general mid-channel course to
Milford, passing southward of the island lying 1 mile above the
mouth. The channel is very crooked, and steamers have difficulty
in making some of the turns.

Tides—The mean rise and fall of tides is 5.1 feet at the entrance
and 3.5 feet at Milford. High and low water at Milford occur 2
hours and 15 minutes later than at the entrance.

Murderkill River is 2214 miles northwestward of Cape Henlopen
lighthouse and 245° true (WSW. 14 W. mag.) from Miah Maull
Shoal lighthouse. A channel 7 feet deep and 100 feet wide has been
dredged across the flats into the entrance, and 7 feet deep and 80 feet
wide to the town of Frederica, at the head of navigation, 7 miles above
the mouth. In 1923 the controlling depth at mean low water was 514
feet. The deepest draft ordinarily going to Frederica is about
© feet. The river is extensively used by steamers and schooners to
Frederica, and by fishing and oyster boats at the entrance. A pas-
senger steamer runs to Philadelphia.

There is a lighted range for entering Murderkill River. The front

range is a blac st just above the steamer wharf, and shows against
a low gray building with higher buildings on either side. There is
a low iron chimney showing about 100 feet to the right of it. The
back range is a white post 60 feet high with box on top, and shows
well above the buildings at Bowers.
. There is a mud bank along the south side of the entrance cut. which
18 bare for a considerable distance at low water, and was marked by
bush stakes. There is a can buoy off the entrance, maintained at
the intersection of the Murderkill and St. Jones River ranges.

To enter Murderkill River, from the can buoy head in on the range,
course 247° true (WSW. 83 W. mag.), passing 40 feet northward of
the bushes marking the mud bank. - From the wharf at Bowers, the
best water generally favors the ebb-tide bends to the head. The
river has been straightened by cuts across the sharper bends, the old
Eﬁd 01; the stream having been filled by the dredged material near -

e cuts.
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Bowers is a post village and summer resort on the point of land
between Murderkill and St. Jones Rivers, and is prominent from off-
shore. Gasoline and provisions are obtainable,

Tides.—The mean rise and fall of tides is 5.4 feet at the entrance
and 2.7 feet at Frederica.

St. Jones River is 23 miles northwestward of Cape Henlopen light-
house and 14 mile northward of the entrance to Murderkill River.
Improvements are authorized to dredge a channel 7 feet deep to the
city of Dover, 15 miles above the mouth, to have a width of 100 feet
in the entrance and 40 to 50 feet above. In 1923 there was a depth of
about 314 feet at the entrance and 4 feet to Lebanon, a village about
914 miles above the mouth. No work has been done above Lebanon;
in 1923 it was good for a depth of about 3 feet to Dover and was
little used above Lebanon. The deepest draft entering the river is
about 8 feet.

A drawbridge with a clear width of 31 feet crosses the river at
Barker Landing, 6 miles above the mouth, and 1 mile westward of the
bridge is the village of Magnolia. A drawbridge crosses the river at
Lebanon ; width of opening 37 feet. Dover has railroad communica-
tion, and Lebanon and the landings below have communication with
Philadelphia by a passenger steamer.

There is a lighted range for entering St. Jones River, each a white
post, which shows about 100 yards to the right of a white house on
the wharf at Bowers Landing. A mud bank on the south side of
the entrance is bare at the inner end at half tide and at the outer
end at extreme low water, and is usually marked by bush stakes.

To enter St. Jones River, from the can buoy off the entrance head in
on the range, course 266° true (W. 14 N. mag.), Egassing 40 feet north-
ward of the bushes marking the mud bank. rom Bowers Landing,
just inside the mouth, the best water favors the southwest side for
about 14 mile, and then a general mid-channel course in the straight
reaches and the ebb-tide bends in the curves is the best to the head.

Tides.—The mean range of tides is 5.4 feet at the entrance, 2.5 feet
at I.ebanon, and 1 foot at Dover. : :

Little Creek, 114 miles southward of Mahon River lighthouse, is
navigable to the village of Little Creek, 214 miles above the mouth.
A channel has been dredged to a depth of 5 feet to Little Creek, 60
feet wide across the bar and 40 feet wide in the creeck. 'The control-
ling depth in 1923 was 234, feet to Little Creek Landing. There
is a lighted range for entering, course 310° true (NW. 14 N. mag.),
plainly visible by day. The best water follows the northeast side
around the bend from the north point at the entrance until -past the
front light, and then the mid-channel to the head. The mean rise
and fall of tides is 5 feet at the entrance and 4.5 feet at Little Creek.
High and low water at Little Creek oeccur 80 minutes and 50
minutes, re tively, later than at the entrance. Small boats can
go a short 2 istance above a drawbridge at Little Creek. :

Mahon River is marked by Mahon River lighthouse (a light on
white house) and three smaller houses around it, There is a depth
of about 5 feet across the bar at the mouth and 10 to 15 feet inside,
and it is extensively used as an snchorage by oyster and fishing
. boats. The point of marsh on the east side at the entrance is wear-

ing away, and a shoal extends southward from it. The base of an
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old lighthouse, which is covered at high water, lies close inshore, 34
mile southward of the entrance. The southerly edge of the east red
sector of Mahon River lighthouse marks the entrance at night.
Small boats can pass through Mahon River into Dona River, but
there is little business above the mouth.

Dona River, 214 miles northward of Mahon River lighthouse, has a
depth of about 8 or 4 feet across the flats at the mouth and 6 to 12
feet inside. It is used to some extent as an anchorage. The en-
trance is not marked. Small boats can, with difficulty, pass through
into Leipsic River, but it is not often done.

Leipsic River, 31% miles northward of Mahon River lighthouse and
334 miles south-southwestward of Ship John Shoal lighthouse, is the
approach to the town of Leipsie, about -8145 miles above the mouth.
A channel 6 feet deep and 50 feet. wide, with several cut-offs, has been
dredged to Leipsic, and 5 feet deep and 40 feet wide to the head of
navigation about 414 miles above Leipsic, with a turning basin at the
head. The controlling depth in 1923 was 4.8 feet to Leipsic and
215 feet to Garrison Mill. A drawbridge with a draw opening 35
feet. wide crosses the river at Leipsic. The south opening has the
best water. '

There is a lighted range for entering Leipsic River, each a post with
slatted daymark, plainly visible by day. The course on the range is
285° true (WNW. mag.), and it should be closely followed to avoid
shoals close to it on the south side. Above the entrance a general
mid-channel course is the best.

Tides.—The mean rise and fall of tides is 5.9 feet at the entrance,
3 feet at Leipsic, and 2.5 feet at the head of navigation. ]

Duck Creek, extending from Leipsic River to Smyrna River, is
navigable at high water throughout most of its length from Leipsic
River, but has a dam at the northern end which prevents entrance
from Smyrna River. It is used only by boats with hunting parties
and schooners carrying marsh hay. A fixed bridge crosses the creek
just back of Woodland Beach. . .

Smyrna River, 534 miles southward of Stony Point Shoal, is navi-
gable to Smyrna Landing, about 9 miles above the mouth and 1 mile
from the town of Smyrna. The deepest draft entering is about 7%
feet, and this draft is taken to the head at high water. Tmprove-
ments are authorized to construct jetties at the entrance and obtain a
channel 7 feet deep to Smyrna Landing, 100 feet wide across the bar
at the entrance and 60 feet wide inside, and there are to be several
cut-offs across the sharper bends; in 1923 there was a depth of 4
feet to Smyrna Landing. There is a lighted range for entering,
front light on a white post and rear light on a skeleton structure
(white on range face, remainder black), both plainly visible by day.
A white dwelling shows 250 yards to the left of the range.

There is a - 1 bank, bare at low water, on the south side of the
entrance of gmyma, River. The range leads across a shoal bar
about 14 mile outside the entrance. Local steamers usually enter at
near high water, when the bar can be crossed on the range, but if
entering at low water, must pess well soythward of it and then steer
northwestward inside the bar until the range, but some local
knowledge is required to carry the best water. From inside the
entrance to the head the best water generally follows a mid-channel
course or favors the ebb-tide bends, A. drawbridge crosses the river
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at Flemings Landing, 3 miles above the mouth. It is a center-pier
draw, each opening 38 feet wide; the north opening is generally used.

Tides.—The mean rise and fall of tides is 6 feet at the entrance and
3.5 feet at Smyrna Landing. High and low water at Smyrna Land-
ing occur 2 hours and 13 minutes later than at the entrance. °

DELAWARE BAY, EASTERN SIDE.

The eastern side of Delaware Bay is low and has few prominent
marksg except the lighthouses. There are many small creeks, fre-
quented mostly by fishing and oyster boats and a few truck boats,
and two large tributaries, Maurice and Cohansey Rivers, which have
considerable trade, the deepest draft being about 11 feet.

The ruling depth on the eastern side of Delaware Bay is 7 to 15
feet, with many spots of less than 6 feet. These shoals are generally
unmarked and some local knowledge is required to avoid them.
There are bars at the mouths of the creeks and deeper water inside.

Cape May, on the eastern side of the entrance to Delaware Bay, is
marked by the large hotels at the town- of Cape May and by Cape
May lighthouse at the town of Cape May Point. Storm warnings are
displayed at Cape May Point Coast Guard station, southward of the
lighthouse.

The shoals and channels on the northeast side of Delaware Bay
entrance, sonthward and westward of Cape May, are subject to
change both in depth and position, the general direction of movement
being southward. Cape May Channel is the principal one of several
buoyed channels, and by the latest survey, made in 1914, had a least
depth of 15 to 18 feet at its inner end between North Shoal and Crow
Shoal. For the latest information concerning the channels and the
gositions of the buoys reference is made to the chart. The channels

ave strong tidal currents. Strangers should enter the bay by the
main channel along the southwest side, which is broad and deep.

There are several unimportant creeks northward of Cape May, but
the first one open to navigation is Goshen Creek, 1314 miles north-
northeastward of Cape May lighthouse. There is a depth of about
1 foot across the flats at the mouth and 2 feet to Goshen Landing, 1
mile above the mouth and 1 mile below the village of Goshen. It is
only entered by small local boats. S

Dennis Creek, 634 miles eastward of Kast Point lighthouse, has a
depth of 2 feet across the flats at the mouth and 6 to 12 feet inside.
It is navigable for a considerable distance, but is principally used as
an anchorage by oyster boats. The entrance is marked by range
lights, which lead in the best water across the flat in the approach.

ere is a fixed highway bridge across the creek near Dennisville.

West Creek, 1 mile northwestward of the entrance to Dennis Creek,
is nearly bare at low water at the mouth and has a depth of about
. 8 feet inside. Tt is little used. o ‘ / _

Deadman Shoal, lying 534 to 7 miles southward of East Poeint light-
house, had a least depth of 3 feet in 1914. ‘It is marked on the east
side by a gas buoy and at the north end by a horizontally striped
buoy. Extending southward (true) from the west end of the shoal
is a ridge with 6 to 7 feet over it, the south end of which lies 8 miles
southwestward from the gas buoy. S
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East Point lighthouse, a white dwelling on the point on the east side
of Maurice River Cove, is the most prominent mark in the vicinity.

Maurice River is navigable to the city of Millville, 21 miles above
the month. The landings near the mouth are the center of a large
Oﬁ'stering and fishing industry, and there is considerable trade iun
the upper river, mostly in towed sand barges. The deepest draft
entering the river is 11 feet, and this draft is taken to Millville at
high water.

The river is under improvement to obtain a channel 100 feet wide
and 7 feet deep to Millville. In 1923 there was a depth of 414 feet
and width of 100 feet in a dredged channel across the flats outside the
mouth. From inside the mouth to within 4 miles of Millville there
is a natural channel with a least depth of about 10 feet, and from
there to the mill dam 145 mile above the lower bridge at Millville
there is a least depth of 4 feet, most of the way through a dredged
channel.

Bivalve is a railroad terminus and important oyster-shipping point
on the west bank, of Maurice River, 23 miles above the mouth.
Gasoline and provisions are obtainable and there is water on the
wharves. There is a railway capable of hauling out vessels of 150
tons and 6 or 7 feet draft, and a machine shop for ordinary repairs
to motors. Storm warnings are displayed.

Maurice River, a post office opposite Bivalve, is also the terminus of
a railroad and a sﬁ? ping point for sea food. Matts Landing is 1
mile above Maurice River.

Port Norris is a town about 34 mile from the river and northward
of Bivalve.

Between Port Norris and Millville are the villages of Leesburg,
Dorchester, and Port Elizabeth on the east bank, all on the railroad,
and Mauricetown on the west bank. There are railways at Dorchester
capable of hauling out vessels of about 100 tons and 6 feet draft,
and a machine shop for ordinary repairs to motors. A highway
drawbridge crosses the river at Mauricetown. It has a center pier
draw, wigth of openings 58 feet. Kither opening is clear, but the
eastern opening is the one generally used, as there is a westerly set
on both ebb and flood tide. _ .

Millville is an important town at the head of navigation on Maurice
River. It has railroad communication and several factories. A
drawbridge having a draw opening 36 feet wide crosses the river at
the lower end of the wharves. asoline and provisions may be
obtained.

Tides.—The mean rise and fall of the tides is 5.8 feet at the entrance
and 4.7 feet at Millville; it is high water at the latter place about
234 hours later than at the mouth of the river. The tidal currents
change at the entrance 1 hour and at Mauricetown 14 hour after
hl%_h and low waters. At Millville the flood current changes to ebb
a little before high water, and the ebb changes to flood about 34
hour after low water; this applies to the river in summer, when
there are no freshets. ' ‘ . '

Directions, Maurice River.—There are numerous oyster stakes off
the entrance; but no difficulty will be exgerienced if guided by the
fixed aids until sure of the buoys. The following courses will lead
n a depth of 9 feet or more until approaching the entrance:.
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A 358° true (N.14 E.mag.) course from a position 345 mile westward
of the western end of Cape May Point will lead to a position 34 mile
eastward of Deadman Shoal gas buoy. Then a 335° true (N. by 'W.
1, W. mag.) course, passing 35 mile eastward of Deadman Shoal gas
buoy, will lead to a position 14 mile southwestward of the entrance to
the dredged channef T

Or a 14° true (NNE. mag.) course with Brandywine Shoal light-
house astern will lead to the above position off the entrance.

Coming down Delaware Bay the safest course for a stranger is
to pass southward of the buoy at the south end of Miah Maull Shoal,
steer 82° true (E. mag.) for 414 miles, until East Point lighthouse
bears 35° true (NE. 14 N. mag.), then steer 31° true (NE. 14 N. mag.)
for 434 miles to the entrance of the dredged channel.

The channel across the bar and into Maurice River is marked by
buoys and a lighted range, each light on a white post with slatted
daymark. There is a dwelling a little to the right of the range. The
center line of the dredged channel follows the northern edge of the
white sector between two red sectors in East Point lighthouse on a
47° true (NE. 74 E. mag.) course until on the range, then a 346° true
(N. 14, W, mag.) course on the range until inside the mouth. On the
flood, vessels should guard against a northwesterly set. For a distance
of 16 miles above the entrance the channel has ample width and is
easily followed; in the absence of local knowledge it i1s safer to take
it on a rising tide and proceed with caution. In the upper 5 miles
to Millville the channel is narrow and some local knowledge is re-
qklllired to follow the dredged channels. Towboats bound to or from
the upper part of the river usually run with the current.

ere is a narrow cut through the marsh leadi into Maurice
River about 84 mile eastward of the main entrance. It has a depth
of about 214 feet and is much used by motor boats.

Dividing Creek, 2145 miles northeastward of Egg Island lighthouse,
has a depth of about 214 feet across the flats at the mouth and 5 to
15 feet inside. A draft of about 4 feet at high water can be earried
through a very narrow crooked channel to the town of Dividing
Creek, about 8 miles above the mouth. It is used only by a few
oyster boats.

Oranoaken Creek, 14 mile westward of Dividing Creek, has a depth
of about 214 feet across the flats at the entrance and deeper water
inside. It is little used. : .

Egg Island lighthouse (occulting white every 2 seconds), a white
dwelling, is the most prominent mark in its vicinity. "There are
shoals southward of the point marked on the south and west sides
by buoys; also an unmarked slough, good for a depth of about 7 feet,
close along the point inside the shoals. The slough is used by local
vessels, but strangers should pass southward of the shoals.

Fortescue Beach is a post village and small summer settlement on
;:lhe shore about 4 miles north-northwestward of Egg Island Light-

ouse. ' o L :

Nantuxent Creek, 614 miles east-southeastward of Ship John Shoal
Lighthouse, has & depth of about 5 feet in the entrance, and is navi-
%a_le at high water to within about 1 mile of the village of Newport.

t is used only by local oyster boats. . " ’ _

Shoal spots with a least depth of about § foet extend abeut 1. mile

south-southwestward of Nantuxent Point, and are marked off the
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west side by Hog Shoal gas buoy. Boats bound alongshore should
keep outside of the buoy and well eastward of Ben Davis Point Shoal,
WhichBhas a. depth of 5 feet and borders the main channel of Dela-
ware Bay.

Cedar Creek, 134 miles eastward of Ben Davis Point, has a depth of
4 feet across the flats at the mouth, 414 feet for a distance of about 3
miles above the mouth, and about 3145 feet at high water for a farther
distance of 214 miles to the village of Cedarville. The mouth is used
as an anchorage for small boats and there i1s littie traffic above.

Back Creek, on the east side of Ben Davis Point, has a depth of
about 5 feet across the flats at the entrance, and is navigable with a
good depth of water for about 3 miles. It is used only as an anchor-
age by local boats.

Cohansey River, marked by Cohansey Lighthouse (a white dwelling).
is navigable to the city of Bridgeton, 1714 miles above the entrance.
It has considerable trade, carried mostly in barges to the upper end,
and small schooners and motor boats in the lower end. The deepest
draft entering the river is about 11 feet, and this draft is taken to
Bridgeton at high water. A large amount of garden truck is shipped
down the river in season.

A new mouth 100 feet wide and 7 feet deep has been dredged into
the river 500 yards northwestward of Cohansey Lighthouse, and
the channel has been improved above to secure a width of 100
feet and depth of 7 feet to the lower drawbridge at Bridgeton, and a
width of 60 to 75 feet and depth of 7 feet for a farther distance of
about 14 mile to the head of navigation. In 1923 the controlling
depth to Bridgeton was 4 feet.

Greenwich Pier, a railroad terminus and shipping point for sea
food, is on the west bank of Cohansey River, about 4 miles above the
entrance. Gasoline, provisions, and water are obtainable. There is
a rallway capable of hauling out small vessels up to 8 feet draft, and
machine shop for ordinary repairs to motors. -Greenwich 1s a town
about 1 mile from the wharves.

Fairton is a village on the east bank of Cohansey River, 314 miles
below Bridgeton.

Bridgeton ig an important manufacturing town and railroad center
at the head of navigation on Cohansey River. There are two draw-
bridges at Bridgeton, each a eenter pier draw. both openings clear.
The clear width of openings of the lower bridge is 42.5 feet and of
the upper bridge about 40 feet.

Supplies.—Gasoline, coal, and provisions may be obtained at
Bridgeton. .

Tides.~—The mean rise and fall of the tides is 6.0 feet at the entrance
f}-nd 6.5 feet at Bridgeton. It is high water at the latter place about
2 hours later than at the entrance. .

Directions, Cohansey River.—Vessels approaching the river from
northward usually leave the main channel of Delaware Bay south-
ward of the red buoy at the south end of Arnold Point Shoal, steer
east-southeastward with Cohansey lighthouse well on the port bow
until off the new entrance, and then head in on the axis of the cut.
(31‘5 continue the course to the old entrance, 34 mile eastward of
Cohansey lighthouse, which has a depth of about 6 feet. It is used
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by some vessels approaching from southward, also by some local
vessels approaching from northward at night. A shoal extends east-
southeastward and east-northeastward from the lighthouse, and the
point should be given a good berth. )

From inside t%xe entrance to about 1 mile below Bridgeton there
is a natural channel with ample width and depth and easily followed ;
in the absence of local knowledge it is safer to take it on a rising tide
and proceed with caution. Thence to Bridgeton the channel has
been obtained by dredging, and some local knowledge is required to
follow it. Vessels bound to or from the upper part of the river
usually run with the current.

Stow Creek, 3 miles northwestward of Cohansey lighthouse, has a

depth of about 4 feet in the entrance and deeper water inside. It is
said to be navigable at high water to within about 1 mile of the village
of Canton, about 10 miles above the entrance. There are farm land-
ings near the head from which some produce is shipped, the deepest
draft being 6 feet. The best water in entering lies close along shore
southward of the entrance, then eastward and northward of the
island in the mouth. '
. Bayside, at the mouth of Stow Creek, is a railroad terminus and
important shipping point for sea food. There is a depth of 3 feet at
the wharf. Gasoline and some provisions are obtainable during the
fishing season.

Mad Horse Creek, 6 miles northwestward of Cohansey lighthouse,
has a depth of about 5 feet in the entrance. It is navigable for
several miles but is entered only by an occasional truck boat.

DELAWARE RIVER BELOW CHRISTIANA RIVER.

Hope Creek, on the east side, 134 miles southeastward of Stony
Point Shoal. has a depth of about 2 feet at the mouth and is navigable
for several miles, but is little used.

Blackbird Creek, on the west side, 34 mile southward of Reedy
Island range front light, can be entered with a draft of about 3 feet
at low water by following the shore from well southward of the
entrance, as mentioned in the description of Appoquinimink Creek,
and this draft can be carried several miles above the mouth. It is
frequented only by small produce boats. The creek is crossed by a
drawbridge about 4 miles above the mouth, but it is seldom opened.

Appoquinimink Creek, marked at the mouth by range lights (posts
with slatted daymarks), is navigable at high water %ar vessels of 8
feet draft to the village of Odessa, 8 miles above the mouth, and for
small boats a farther distance of about 2 miles.

The channel in Appoquinimink Creek has been improved by
dredging and by cut-offs across the bends. In 1922 there was a
depth of 5 feet from inside the bar at the mouth to Odessa; no work
has been done outside the mouth. There is a least depth of about 2
feet on the axis of the range between the mouth and deep water in
Delaware River. :

A depth of about 8 feet at low water can be taken into the entrance
of Appoquinimink Creek by running close inshore - - abreast
Rays Ditch, about 114 miles below the entrance. 'The best water leads
close to the end of a jetty, submerged at high water and unmarked,
lying about 1 mile below the entrance; from here pass about 150
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vards off the marsh on the north side of Blackbird Creek and 350
vards off the marsh on the south side of Appoquinimink Creek until
on the range. From inside the month to Odessa the best water fol-
lows a general mid-channel course.

A dra.wbri%%e crosses Appoquinimink Creek about 3 miles above
the mouth. e bridge is a center-pier draw, each opening 39 feet
wide, with a headroom of 5 feet at high water. There is a draw-
bridge just above the wharves at Odessa with a single clear opening
44 feet wide and a headroom of 434 feet at high water.

Tides.—The mean rise and fall of the tides is 5.2 feet at the mouth
and 8.3 feet at Odessa. At Odessa high and low water occur about
one hour after high and low water at the mouth.

The shoalest part of Stony Point Shoal has been surrounded by a
bulkhead and raised to above high water by dumping, forming an
artificial island about 214 miles long. A dike, visible at all stages
of the tide, connects the south end with Stony Point. The area back
of this island has shoaled to a general depth of about 5 feet.

Alloway Creek, eastward of the north end of the artificial island on
Stony Point Shoal, is navigable for vessels to the village of Quinton,
i miles above the mouth, and with some difficulty for small boats at
high water for a farther distance of 4 miles to the village of Alloway.
A channel 6 feet deep and 60 to 75 feet wide has been dredged to
Quinton. The controlling depth in 1922 was 5 feet. Two cut-offs
have been made across sharp bends, one 114 miles above the entrance
and the other above Hancocks Bridge; also two short dikes have been
constructed 214 and 514 miles above the entrance.

A drawbridge crosses the creek at the post village of Hancocks
Bridge, 4 miles above the mouth. +‘The bridge has a center pier draw,
cach opening about 40 feet wide, with the best water in the north
opening.

Upper Hancocks Bridge crosses the river 514 miles above the en-

trance; width of opening, 42 feet. 'There is a drawbridge at Quinton,
width of opening 35 feet.
_ Boats entering Alloway Creek must pass northward of the artificial
island on Stony Point Shoal, and should entert the creek on a north-
easterly course to avoid shoals off the points on either side. Above
the entrance the best water does not always follow midstream, and
some local knowledge is required to keep in the best water. Strangers
should take it on a rising tide and proceed with caution. .

Tides.—The mean rise and fall of tides is 6 feet at the entrance.
4 feet at Quinton, and 2.5 feet at Alloway.

Reedy Island is the site of a national quarantine station, and storm
warnings are displayed. A dike extends 234 miles southward from
the south end of the island. It is covered by the red sector of Old
Reedy Island lighthouse. The lower end is submerged at high water.

here is no navigation around the south end of the jetty except in
small motor boats. 0ld Reedy Island lighthouse, a white tower on a
dwelling, is on the dike 14 mile southward of Reedy Island. About
midway between the lighthouse and the south end of Reedy Island
is an opening in the dike 150 feet wide, with a depth of 5 feet at low
water, used by boats up to 7 feet draft bound to Port Penn. The
%pilémg is not marked, but the dike on each side is visible at high -

ater,
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Port Penn Is a village on the west bank westward of Reedy Island.
It can be approached from southward, through the opening in the
dike at the south end of Reedy 1sland, and from northward with a
depth of about 7 feet by passing westward of Reedy Island Bar. The
anchorage off the town, known as Reedy Island Harbor, has a depth of
about 20 feet, but is little used except during the fishing season.
There are depths of 1 to 214 feet at the wharves at Port Penn, and
10 feet at the pier, about 14 mile southward of the town.

Salem River, emptying into Salem Cove, 3 miles southeastward of
Pea Patch Island. 1s the approach to the city of Salem, at the unction
of Salem and Little Salem Rivers, 3 miles above the mouth. here is
considerable trade to Salem in steamers, barges, and many smaller
Loats. The deepest draft entering is about 10 feet. Improvements
are In progress to obtain a channel 9 feet deep and 100 feet wide from
Delaware River to a fixed bridge crossing Little Salemn River a little
over 145 mile above its junction with Salem River. In 1923 a draft
of 7 feet at low water could be carried across Salem Cove into the
river and 2,000 feet beyond Penns Neck Bridge and thence 414 feet
to the fixed highway bridge at Salem.

The channel across Salem Cove follows the southeast side and is
marked by buoys and by a set of range lights. The front range is a
post on a white house with black base, and the back range is a tall
white mast above a house.

To enter Salem River, pass southward of the gas and bell buoy at the
intersection of the New Castle and Reedy Island ranges, and steer
eastward for 14 mile, passing southward of entrance buoy No. 1, and
head up on the range. Then steer 28° true (NE. 7 N. mag.) on the
ran§e for about 114 miles to buoy No. 4, haul eastward, passing 150
Vvards off the point on the scuth side, and be guided by the buoys in
the river. The best water then favors the north side until around the
first bend and about 34 mile above the north point at the entrance,
and then follows a general mid-river course to the lower wharves at
Salem. There is a drawbridge crossing Salem River just below the
mouth of Little Salem River. It is a center pier draw, south opening
19.5 feet wide and north opening 46.5 feet wide and having 6.5 feet
headroom above high water; both openings are used.

Supplies.—Coal in limited quantities and gasoline can be obtained
at Salem, and there is water on the wharves. :

The mean rise and fall of tides is 5.9 feet at the entrance and 6.4
feet at Salem. '

Salem River was originally navigable to Courses Landing, 15 miles
above Salem and 214 miles below the village of Sharptown. A dam
has been placed across the river about 9 miles above Salem, and the
Ewer}above the dam is connected with Delaware River by Salem

anal. ‘

Salem Canal and Salem River above the dam are said to be navigable,
with a draft of 4 or 5 feet at high water to Courses Landing. They
are used only by a few truck boats. The entrance to Salem Canal is
marked on the north side by Deepwater Point range front light (black
and white tower with slatted daymark). : '

Pen Patch Island is low, and shoals extend for a long distance north-
ward and southward of it. '

Delaware City is on the west bank of Delaware River, southwest-
ward of Pea Patch Island. - The eastern entrance to the Chesapeake
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& Delaware Canal is located here. The city has little trade except
that passing through the canal. There is a depth of about 12 feet
at the wharves, and provisions, water, and coal in limited quantities
can be obtained. A description of the Chesapeake & Delaware
Canal is included with ¢ Inside route, New York to Norfolk,” on
page 229, :

Bulkhead Shoal Channel, westward of Pea Patch Island and Bulk-
head Shoal, is used only by boats of 9 feet or less draft, bound
through the canal. A curved jetty extends 53 mile westward from
the eastern band of Delaware River, 2 miles above Pea Patch 1sland,
and is marked at its end by a light. A pile of rocks with 4 feet
over them, lying 34 miles southwestward of the light, is marked off
its west side by gas buoy No. 2D. ‘

New Castle is a town on the west bank of Delaware River, 4 miles
below the entrance of Christiana River. It has little trade. The
main wharf has a depth of 4 feet at its end, and the other wharves
are in bad repair. There is a foundry 34 mile northward of the
town, with a wharf in front of it having a depth of 12 feet at the
end. A small harbor, protected from drifting ice by ice breakers,
is located at New Castle.

Pennsville is a village on the east bank, 314 miles below the entrance
to Christiana River. There are depths of 7 to 8 feet at the wharves.

There is a railroad wharf, with a depth of 9 feet at the end, on the
end of Pigeon Point, 1 mile southward of the entrance to Christiana
River. It is used as a shipping point for coal and other freight.
principally in car floats and barges. Coal and water are obtain-
able. "There is a railroad wharf and car ferry slip at Deepwater
Point, which is the site of large factories. There is 26 feet off
the whart.

CHRISTIANA RIVER,

on the west side of Delaware River about 64 miles above Cape Hen-
lopen and 26 miles below Philadelphia, is the approach to the city
of Wilmington, 214 miles above the mouth, and the villages of
Newport and Christiana.

Wilmington has large manufacturing interests and considerable
trade by water. The deepest draft entering is about 20 feet, and
the usual draft about 10 feet. The city is connected with Chester
and Philadelphia by passenger and freight steamers and with Penns
Grove by ferry.

Channel.—Improvements are in progress to obtain a channel 21 feet
deep for a distance of 314 miles above the entrance to within 300
yards of the first bridge above Mill Creek, 10 feet deep to the bridge
and 7 feet deep for a farther distance of 414 miles to the village of
Newport. The project width is 250 feet from the entrance to the
mouth of Bra,n(f wine Creek, 200 feet to the upper limit of the 10-
foot project, and 100 feet to Newport. The project has been com-
pleted, but the channel is subject to considerable shoaling. 1In 1923
there was a depth of about 16.5 feet to the Harlan plant, 14 feet to
the pulp works, and a depth of 414 feet to Newport.

Two parallel jetties have been constructed at the entrance. The
north jetty is visible at all stages of the tide and has a light (post on
white house) and fog bell on the end. The Bellevue range rear light
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(black skeleton tower) is near the inner end of the jetty, and is
prominent. The south jetty is submerged at extreme high water, and
1s marked at the outer end by a white skeleton tower on a house.
There is an authorized project under way which provides for a har-
bor at the mouth of the river with an entrance channel 25 feet deep
and 400 feet wide, and an inner basin of the same depth extending
upstream to Lobdell Canal.

Christiana is a village at the head of navigation on Christiana River,
about 12 miles above the entrance. A draft of 2 feet at low water
and about 5 feet at high water can be taken to the town. There is
some trade 1n motor boats and barges up to 4 feet draft.

Brandywine Creek, emptying into Christiana River 114 miles above
the entrance, is good for a depth of about 4 feet at low water to the
railroad bridge 1 mile above the mouth, and a draft of about 6 feet
at high water can be taken a farther distance of about 34 mile to a
fixed bridge at the head of navigation. There is considerable traffic,
mostly in barges of 4 to 6 feet draft. The channel is rocky above the
railroad bridge. -

Bridges.—The following are the drawbridges crossing Christiana
River, the distance in nautical miles above the outer ends of the
jetties at the entrance, the least width of the two draw openings, and
the clear height above high water:

Pennsyivania Railroad (lower), 1.2 miles, 90 feet, 7.3 feet.

River front (highway), 2 miles, 145 feet.

Market Street (highway)., 2.7 miles, 97 feet, 5.7 feet.

Baltimore & Ohio Railroad, 8.1 miles, 70 feet, 6 feet.

Pennsylvania Railroad (middie), 3.6 miles, 70 feet (east), 62 feet {west),

7 feet,

Philadelphia & Reading Railroad, 3.7 miles, 66.5 feet (east), 57.3 feet ( west),
4 feet,

Pennsylvania Railroad (upper), 4.8 miles, 40 feet, 4 feef,

Newport (highway), 8 miles, 80 feet {south), 6.1 feet.

Churchmans (highway), 10.3 miles, 27 feet, 5 feet.

Four bridges cross Brandywine Creek between the mouth and the
head of navigation, and all have draw openings.

Bridge regulations prescribed for the highway bridges crossing
Christiana River and Brandywine Creek require that the draws shall
be opened iminediately at all times of the day or night upon a signal
of three blasts of a whistle or horn if no person or vehicle passing
over the bridge is then in the way. The answer from the bridge is
three blasts of a whistle or horn if the bridge can be opened imme-
diately, and two blasts if the bridge can not be opened 1immediately.

Regulations prescribed for the railroad ‘bridges crossing Chris-
tiana River and Brandywine Creek require that the draws shall be
opened immediately at all times of the day or night upon a signal
of three blasts of a whistle or horn, unless a train is due to arrive
within 5 minutes of the time of giving the signal. But in no case
shall there be a delay of more than 10 minutes in opening the draws.
The signal shall be answered from the bridge by three blasts of a
whistle or horn if the bridge can be opened immediately, and two
blasts if the bridge can not be opened immediately. '

Channel regnlations.— (1) Vessels over 20 tons propelled by machin-
ery shall not proceed at any time within the limits of these waters
at a greater speed than 8 statute miles per hour. {(2) Vessels over

15 tons propelled by machinery passing any plant employed in the
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improvement of said waters shall not proceed at a speed greater than
4 statute miles per hour, and the propelling machinery of vessels
passing any such plant shall be stopped at a distance of 300 feet from
said plant and not started in motion until said vessel shall have
passed abreast of such plant, except where it may become necessary
to avoid an accident, or in the case of a vessel with heavy tow. When
it becomes necessary for a vessel to pass between any such plant and
any buoys indicating the position of the mooring anchors of such
plant, such vessel shall give the following warning signal to said
plant to lower the mooring lines: Four short blasts of a whistle or
horn in quick succession, said warning signal to be given when said
vessel is about 14 mile away from the plant.

Paragraphs 3 to 9 of the regulations for Delaware River, given
on page 41, apply to Christiana River.

Supplies.—Water, provisions, ship chandlery, and coal in any
amount can be obtained at Wilmington.

Repairs.—There are good facilities for the construction and repair
of hulls and machinery. There are a dry dock and several marine
railways, the dry dock having a length on blocks of 343 feet, depth
on sill of 18 feet, and a capacity of 4,000 tons, and the largest rail-
Wag having a length on blocks of 180 feet, a depth of 8 feet forward
and 12 feet aft, and a capacity of 900 tons.

Tides.—The mean range of tides is 5.8 feet at Wilmington, 5.6 feet
at Newport, and 3.5 feet at Christiana. High and low water at New-

ort occur 1 hour 10 minutes and 1 hour 40 minutes, respectively.
ater than at Wilmington, and at Christiana 2 hours 30 minutes and
3 hours, respectively, later than at Wilmington.

DIRECTIONS, CHRISTIANA RIVER.

The following directions are available for small vessels of 10 feet
or less draft; vessels of deeper draft should take a pilot: Enter the
river on a course about 335° true (N. by W. 14 W. mag.), heading
40 yards to the right of Bellevue range rear lighthouse and 50 yvards
to the left of the light on the end of the north jetty. Pass close
to the end of the north jetty and follow it at a distance of 100 to
200 feet to its inner end. Then steer 267° true (W. 14 N. mag.) for
500 yards, and then favor slightly the southwest bank at a distance
of about 100 yards to the first bridge. From this point to 200 yards
above the third bridge the mid-channel is the best water, and from
there to the first bridge above Mill Creek the channel leads along the
north and west sidess. From that point to Newport the best water
is about in mid-river. -

DELAWARE RIVER, CHRISTIANA RIVER TO PHILADELPHTA.

There is a powder factory on Carney Point, on the south side of
Helms Cove, eastward of the entrance to Christiana River. A tank
and several chimneys are prominent. . .

Pennsgrove is a town on the east side of Delaware River, 2 miles
northeastward of the entrance to Christiana River, Tt is a railroad
terminus, and has communication by ferry with Wilmington, There
1s a depth of 7 feet at the steamboat wharf.
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Edgemoor is a village on the west side of Delaware River, 2 miles
northward of the entrance to Christiana River. A rolling mill and a
buoy depot of the Lighthouse Service are located here.

A dike, marked at its end by a red buoy, extends 580 yards off Old-
mans Point, on the east bank, between Marcus Hook Bar and Cherry
Island Flats. The outer end is submerged. Southward of the dike
there is an Army pier.

Oldmans Creek, on the east side of Delaware River, 4 miles above
Christiana River, is the approach to the villages of Pedricktown and
Auburn, 4145 and 914 miles, respectively, above the mouth. Consider-
able produce is shipped from the creek, the deepest draft of vessels
being 8 feet. A channel 6 feet deep and 100 feet wide has been
dredged across the bar at the mouth, 6 feet deep and 75 feet wide
to Pedricktown, and 5 feet deep and 40 feet wide to Auburn, and nine
cut-offs have been made between the mouth and Auburn. The con-
trolling depth to Pedricktown is 4 feet and 3 feet to Auburn, with a
variable width of channel.

To enter Oldmans Creek steer about 73° true (E. 34 N. mag.) with
Cherry Island range rear light (black circular day mark on mast above
white tower) astern to buoy No. 3, then steer northeastward into the
mouth of the creek to buoy No. 5. Above the entrance the best water
follows a general mid-creek course to the head.

Three drawbridges cross Oldmans Creek below Auburn. The high-
way bridge 214 miles above the entrance has a draw opening 34 feet
wide, the railroad bridge 34 mile above has a draw opening 32 feet
wide, and the highway bridge at Pedricktown has a draw opening
30 feet wide. There is a fixed bridge at Auburn under which small
boats can pass.

Tides—The mean rise and fall of tides is 6 feet at the entrance, 2.5
feet at Pedricktown, and 1 foot at Auburn. At Pedricktown high
and low water occur 35 minutes and 25 minutes, respectively, after
high and low water at the entrance, and Auburn high and low water
occur 2 hours and 45 minutes after high and low water at the en-
trance. '

Marcus Hook, on the west side of Delaware River, 2 miles below
Chester, has oil refineries and is an important oil-shipping point.
There is a depth of 25 feet at the public wharf and 20 to 30 feet at
the oil wharves. Rocky patches with a least depth of 24 feet have
been found off the lower o0il wharf. The State quarantine station is
located here (see p. 43), and also a small harbor, protected from
drifting ice by ice breakers.

Raccoon Creek, on the southeast side of Delaware River, 1 mile
southward of the lower end of Chester, is the approach to the towns
of Bridgeport and Swedesboro, 1145 and 8 miles, respectively, above the
entrance. It has considerable trade in vessels up to 614 feet draft,
and this draft is taken to Swedesboro. A channel has been dredged,
and in 1923 had a controlling depth of 7 feet from the entrance to
Bridgeport, 514 feet to Springer Wharf, 214 miles above Bridge-
port, and 414 feet to Swedesboro. S s b

There is a bar off the entrance with a least depth of 2 feet on it,
and a channel eastward of it to the mouth of the creek, with a least
depth of 7 feet from southward. A jetty has been built out from
the south point and parallels the lighted range line. Do not cross
the shoal on this range, but enter the creek around the southwest end
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of the bar and through the buoyed channel eastward of it. An un-
marked channel of lesser depth enters from the northward, following
close to the shore north of the mouth of the creek.
. Two bridges, each having a draw opening 32 feet wide, cross Rac-
coon Creek at Bridgeport. Three bridges cross the creek at Swedes-
boro. The lower bridge has an opening 60 feet wide; the second is
fixed and has a headroom of 21 feet at high water; the third, at the
head of the dredged channel, is fixed and has a headroom of 7 feet
at high water.

Tides.—The mean rise and fall of tides is 6 feet at the entrance and
5 feet at Swedesboro. At Swedesboro high and low water occur 1
hour and 30 minutes after high and low water at the entrance.

A rocky area having a depth of about 27 feet lies near the inter-
section of the Marcus Hook and Chester ranges, and between the
new 35-foot channel marked by these ranges and the old Schooner
Ledge dredged channel. It is marked by a horizontally striped gas
buoy. Deep-draft vessels should keep over on the eastern side of
the channel when passing gas buoy 2C.

Chester is an important manufacturing city 731, miles above the
entrance to Delaware Bay and 1414 miles bélow Philadelphia. It
has considerable trade in vessels up to 25 feet draft. There is a
depth of 22 feet at the long factory wharf 14 mile southwestward
of Ridley Creek, 5 to 12 feet at the public wharves between there
and Chester Creek, and 8 to 25 feet at the principal wharves of the
industrial plants southwestward. Water and limited quantities of
coal can be obtained at Chester. There are several machine shops
and shipbuilding plants at Chester and marine railways at Essing-
ton, 8 miles eastward.

Chester Island, in mid river off the upper wharves at Chester, is
marshy and has no prominent mark. £ dike visible at high water
extends from the upper end of the island to the eastern shore of
the river. The channel from the dike to the southwest end of the
islfand has been used as a dumping ground and shoaled to a depth of
4 feet.

Chester Creek has a depth of 514 feet for a distance of 300 yards
above the mouth to the second bridge, and about 3 feet for 2 miles to
the village of Upland. There is a railroad drawbridge just inside the
mouth, with a sin%}e draw opening 52 feet wide and a headroom
of 114 feet at high water, and there are numerous fixed bridges
between this point and Upland, having a least headroom of 6 feet
at high water. Most of the business 1n the creek is in barges of
about 6 feet draft carrying coal to industrial plants. The mean rise
and fall of tides is 5.8 feet at the entrance and about 5 feet at
Upland. - S _

Ridley Creek has a depth of about 5 feet at high water to a dam
2 miles above the mouth. The shoalest places are at the mouth and
at the head of navigation. The creek is crossed by numerous fixed
bridges having a least headroom of 8 feet at high water. There is
little business by water. .

_ Eddystone, a town just above Chester, has a large factory and other
industrial works. ' , ' . . L
Cram Creek, just westward of Chester range rear light, is bare in
places at low water, and has a depth of 5 feet at high water to the
fixed railroad bridge about 1 mile above the entrance. It is crossed
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by two drawbridges 14 mile above the entrance, having a least width
of 28 feet and a least headroom of 4 feet at high water.

Darby Creek, 34 mile eastward of Chester range rear light, has a
depth of about 7 feet for 4 miles above the mouth and 3 feet for a
further distance of about 2 miles to the fork, 14 mile from the town
of Darby. It is used only by small pleasure boats. Three bridges
cross the river below the fork. Two of them have draw openings
and the third is fixed, but has a high arched span with sufficient
headroom for any of the boats using the creek. e mean rise and
fall of tides is about 6 feet at the mouth, 5 feet at the fork, and
nothing at Darby. )

Essington is a town on the north side of Delaware River northward
of Tinicum Island. There is a depth of 14 feet at the shipyard
wharf and 3 to 4 feet at the clubhouse wharves. Vessels bound to
the town, unless of light draft, must pass around the western end of
Tinicum Island. The largest marine railway has a capacity of 100
tons, and can take out vessels 120 feet long, draft 6 feet forward and
14 feet aft.

Tinicum Island, 11 miles below Philadelphia, is a long, marshy

island with bushes on its western end. n oil-pipe line is laid
between Bramell Point and the east end of Tinicum Island.
There are several large factory buildings between Thomson and

Crab Points, and two wharves, the upper one having a depth of 20 feet
at the end and the lower one 11 feet. A large oil depot is located
east of Bramell Point, and 30 feet can be carried alongside.

Billingsport is a village on the southeast side of Delaware River, 1
mile above the upper end of Tinicum Island. It has communication
by steamer with Philadelphia and other points on the Delaware
River. There is a depth of 6 feet at the main wharf.

Mantua Creek, on the southeast side of Delaware River, 14 mile
above Billingsport, is the approach to the villages of Paulsboro, Mount
Royal, and Mantna, 114, 4, and 714 miles, respectively, above the
entrance. A channel has been dredged 12 feet deep and 100 feet
wide from the Delaware River to the fertilizer factory 700 yards
above the entrance, 8 feet deep and 80 feet wide to Paulsboro, and
7 feet deep and 60 feet wide to the wharf near Mount Royal. There
is a depth of about 1 foot to the head of navigation at Mantua.
" There are jetties on both sides at the entrance, and the channel is
buoyed to the fertilizer factory. The controlling depth in 1923 was
12 feet to the fertilizer factory, 6 feet to Paulsboro, 5 feet to Mount
Royal, and 1 foot to Mantua.

railroad and a highway drawbridge, having clear openings 44
feet and 41 feet wide, respectively, cross the creek at Paulsﬁro-.
There are two fixed bridges about 34 mile above the wharf at Mount
Royal. The clear width and height above high water of the lower
bridge are 70 feet and 10 feet, and of the upper bridge 26 feet and
9 feet. There are two fixed bridges close together at Mantua, with
ahleast headroom of 13 feet at high water, but boats seldom go above
them. L

Tides.—The mean rise and fall of tides is 5.6 feet at the entrance,
4.5 feet at Paulsboro, 4 feet at Mount Royal, and 2.5 feet at Mantua.
High and low water occur later than at the entrance, as follows:
Paulsboro, 20 minutes; Mount Royal, 50 minutes; Mantua, 2 hours
and § minutes. _ o S '
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Woodbury Creek, on the southeast side of Delaware River, 1 mile
southward of the entrance to Schuylkill River, has been improved by
dredging a channel 6 feet deep and 60 feet wide from Delaware River
to a highway bridge 1 mile above the entrance, and 6 feet deep and 40
feet wide to the town of Woodbury, 314, miles above the mouth, with
two cut-offs near the mouth and one near the head. The controlling
depth in 1923 was 6 feet in the cut outside the mouth and 5 feet to
Woodbury. Two drawbridges cross the creek below the head.' The
lower bridge is a center pier draw with one clear opening 40 feet
wide and a headroom of 6 feet at high water when closed ; the south
opening is the better. The second bridge, 34 mile above the lower
one, is a center pier draw with one clear opening 32 feet wide and a
headroom of 5 feet at high water when closed. There is a fixed
highway bridge at Woodbury with a headroom of 10 feet at high
water. The dredged channel stops at this bridge and there is little
navigation above. The mean rise and fall of tides is 5.5 feet at the
entrance and 4 feet at Woodbury. High and low water at Woodbury
occur 40 minutes and 50 minutes, respectively, later than at the
mouth.

There is a middle ground in Delaware River northwestward of the
entrance to Woodbury Creek, which is marked on the southwest end
by Block Island light. Vessels bound into Woodbury Creek can pass
on either side of the middle ground. The channel at the entrance is
buoyed, but some local knowledge is necessary to enter with the
best water. -

Vessels approaching Woodbury Creek from southwestward should
pass 400 yards southwestward and southward of Block Island. Ap-
proaching from northward, eastward of the middle ground, pass 100
to 200 yards off the wharf at Philadelphia Sanitarium, 250 yards
offshore abreast the white monument at Red Bank, and 600 yards off
the mouth of the creek. The course in the channel into the entrance
is 112° true (SE. by E. 14 E. mag.), passing northward of the buoys
and heading for a shanty and landing on the northeast side at the
entrance until about 100 yards from it, and then keeping in mid-
creek. At low water the channel is well defined in the creek.

Schuylkill River, emptying into Delaware River at the lower end of
the city of Philadelphia and at the western end of League Island, is
navigable to the entrance of the Schuylkill Navigation Canal, near
the Fairmount Dam, 714 miles above the entrance, and by canal for a
farther distance of 80 miles. It is an important outlet for a part of
the commerce of Philadelphia. There are large storage elevators at
Girard Point, oil-refinery wharves opposite Point Breeze and at Gibsons
Point, and other industrial wharves, besides several vacht clubs. The
river has a large trade in vessels up to 30 feet draft to Girard
Point, 29 feet to Point Breeze, 20 feet to Walnut Street Bridge, and
n tugboats and barges to Fairmount Dam. : L

Dredging is being done by the city of Philadelphia to maintain a
channel with a depth of 30 feet to Point Breeze, 26 feet to Gibsons
Point, and 21 feet to Harrisons Wharf. Shosaling is liable to occur,
but the project depths are maintained as nearly as possible. -~

Bridges.—The following are the drawbridges crossing Schuylkill
River, the distance in nautical miles abovée the entrance, the least:
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width of the two draw openings, and the clear height above high
water :

Penrose Ferry (highway), 1.2 miles, 183 feet, 18 feet.

Passyunk Avenue (highway), 3.1 miles, 200 feet, 33 feet.

Baltimore & Ohio Railroad, 4.6 miles, 75 feet, 18.5 feet.

Greys Ferry (railroad), 4.9 miles, 75 feet, 22.8 feet.

Greys Ferry (highway), 4.9 miles, 75 feet, 22 feet.

Penrsylvania Railroad, 5.7 miles, 65 feet, 25.5 feet.

South Street (highway), 6 miles, 1060 feet (bascule lift).

Walnut Street Bridge, 6.5 miles above the entrance, and the bridges
above as far as Fairmount Dam, are fixed and have sufficient head-
room for the passage of small tugboats and barges. The least head-
room at high water is 21 feet.

Bridge regulations prescribed for the drawbridges crossing the
Schuylkill River require that they shall be opened at all times during
the day or night to all vessels that can not pass underneath them, if no
person or vehicle passing over the bridge is then in the way or a
railroad train is on the bridge or within 5 minutes of the schedule
time of a passenger train. The signal is three blasts of a whistle or
horn, to be answered from the bridge by three blasts if the bridge
can be opened immediately, or two blasts if the bridge can not be
opened immediately. The draw need not be opened for the passage
of a tug or other craft equipped with a smokestack which can %e
lowered so as to permit passage under the closed draw.

The channel in Schuylkill River is narrow and crooked, and is
marked by range beacons from the entrance to Yankee Point, num-
bered consecutively from the mouth. Schuylkill River range lights
(triangular slatted day marks), although not numbered, are consid-
ered to be range No. 1, and range No. 5, leading through Penrose
Ferry Bridge, is omitted. All ranges except range No. 1 are main-
tained by the city of Philadelphia and are posts with diamond-shaped
marks 4 or 5 feet square. In addition the channel as far as the Balti-
more & Ohio Railroad Bridge is marked in places by buoys. Above
this point chart 881 is the best guide. A black buoy off the mouth of
Mingo Creek marks a rock with 8 feet over it. The bridges and the
sharp bends in the river make it necessary for sailing and large ves-
sels to employ towboats. Anchorage in Schuylkill River is prohibited
except by permission of the commissioners of navigation.

Schuylkill navigation is a succession of short canals and slack-water
pools following the course of the Schuylkill River from a point near
Fairmount Dam, 714 miles above the entrance, to Port Clinton, a dis-
tance of about 80 miles. It is used mostly by canal boats, but is also
frequented by many yachts and motor boats. The available depth
throughout at low stage is about 44 feet. It has 55 locks, each 18
feet wide and 110 feet long. All of the bridges crossing the canal
are fixed, the lowest being a bridge at Norristown, 21 miles above
the mouth, which has a headroom of 13 feet at mean summer st
and 1 foot at flood stage. The canal is closed for about 4 months m
winter. _ V -

League Island, at the junction of the Delaware and Schuylkill
Rivers, is the site of a United States navy yard. The basin on the
north side of the island and its entrance from Schuyliill River have
been dredged to a depth of 30 feet, and are not open to general
navigation. The channel northward of the island having its en-
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trance from Delaware River has a depth of 6 feet and is used only
by boats engaged in dredging operations.

Big Timber Creek, on the southeast side of Delaware River south-
ward of Gloucester, has a depth of about 8 feet on the flats at the
mouth and deeper water inside. Tugboats and barges of 6 feet draft
go to the wharves at Westville. There is a drawbridge at the mouth
and two drawbridges at Westville. The river is navigable at high
water for several miles.

Gloucester is a city on the eastern side of Delaware River opposite
the lower end of Philadelphia and the site of a shipbuilding plant.
The depths at the wharves are 8 feet or less, the principal traffic being
coal and building materials. A ferry runs to Philadelphia.

Newton Creek, on the eastern side of Delaware River between Cam-
den and Gloucester, is crossed by three fixed bridges near the mouth
and can be entered only by small boats.

Camden is an important manufacturing city on the eastern side of
Delaware River, opposite Philadelphia; the two cities are connected
by several lines of ferries. A suspension bridge to connect Philadel-
phia with Camden is under construction. The high water vertical
clearance in midchannel will be 135 feet. There are several large
shipbuilding plants located here,

Petty Island, eastward of the main channel at the northern end of
the city of Camden, is 114 miles long, and is the site of several in-
dustrial plants. The channel eastward of Petty Island is principally
used by the traffic to and from Cooper Creek, and has a least depth
of 12 to 15 feet at the westerly entrance, which is generally used and
is easy of access with the aid of the chart. It is crossed by a railroad
drawbridge. The easterly entrance is a dredged cut 800 feet wide,
with a least depth of about 13 feet, between two buoys which mark
the ends of spits bare at low water extending from Fisher Point Dike
and the northeast end of Petty Island.

Fisher Point Dike, extending nearly 34 mile west-southwestward
from Fisher Point, shows well above high water and is sparsely
wooded to the end. ,

Cooper River, southward of Petty Island, has been improved by
dredging a channel 12 feet deep and 70 feet wide across the flats at
the mouth and 114 miles above the entrance. There is a depth of
about 6 feet for a further distance of about 1 mile, and a depth of 2
feet at low water and 4 feet at high water to Stoys Landing, at the
head of navigation 714 miles above the entrance. = Vessels using the
creek are tugboats and barges up to 12 feet draft to the industrial
plants in the lower part, and small truck and pleasure boats in the
upper part. There is a black buoy on the eastern side of the dredged
channel at the entrance. Above the entrance the best water follows
a eral midcreek course. .

per River is crossed by seven bridges between the entrance and
the head of navigation. The first four, all within a distance of 3
miles from the mouth, are drawbridges, having a least draw width
of 37 feet and a least headroom of 4 feet at high water when closed.
The others are fixed bridges with a least width of 52 feet and a
least headroom of 7 feet at high water.
. Tides—The mean rise and fall of tides is 5.3 feet at Cooper Point,
Just outside the entrance, and 2 feet at Stoys Landing. igh and
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low water at Stoys Landing occur 2 hours and 15 minutes after high
and low water at Cooper Point.

Regulations prescribed for Cooper River require that vessels pro-
pelled by machinery shall not proceed at a greater speed than 4
statute miles per hour while passing a plant engaged in dredging
operations, and that the engine must be stopped while passing. The
signal to the plant to lower the mooring lines is four short blasts in
guick succession, given when about 1% mile or about 5 minutes in
time from the plant.

Philadelphia, foot of Chestnut Street, is 88 miles above Cape Hen-
lopen. General information relating to the port is given on pages
40 to 44.

Wharves.— The wharves and piers on the Philadelphia side of Dela-
ware River are numbered consecutively from the foot of Market
Street northward to Port Richmond and southward to Greenwich
Point. The wharves at Port Richmond are numbered independently.
Cramps shipbuilding plant is just below Port Richmond.

The following are the depths of water at mean low water along-
side of the important piers on the Philadelphia waterfront:

Feet.
Philadelphia & Reading Railroad coal piers, Port Richmond____________ 28-30
Philadelphia & Reading Pailroad iron ore discharging pier___ . ___ . 30
Philadelphia & Reading Railroad grain elevator.__ ___________________ 28-30
Philadelphia & Reading Railroad general cargo pilers. ... ___ 28-30
Pennsylvania Railroad general and bulk cargo piers, vicinity Washington
AVECIIIC o oo e e e ot e et e e o 26--30
Pennsylvania Railroad coal piers, Greenwich Point_ . ___ 28-30
Pennsylvania Railroad ore pier, Girard Point _____________ 28-30
Pennsylvania Railroad elevator, Girard Point.____ ———— ——— - 28-30
Philadelphia tide water terminal ____ a5
Municipal piers in general use for loading and discharge of general and
DU R COT O o e e e e e e 2o et e i 28-33

The wharves on the Camden side are numbered consecutively from
Pavonia southward to Newton Creek, except for the Pennsylvania
Railroad wharves, which are numbered independently. The princi-
pal wharves have depths at the ends of 13 to 36 feet at Piers 46 to 51
in the southerly part of Cainden, 12 to 21 feet in the vicinity of
Kaighn Point, and 10 feet in the vicinity of Cooper Point.

DELAWARE RIVER ABOVE PHILADELRPHIA.

The Delaware River is navigable for a distance of 2414 miles above
the Pennsylvania Railroad bridge at Philadelphia to the city of
Trenton. It is crooked and has many bars and shoals, but has n
improved by dredging a channel 200 feet wide and 12 feet deep from
Philadelphia to Trenton. It is marked by buoys and by lighted
ranges in the upper end and is easily followed with the aid of the
chart. This stretch of the river is used extensively by yachts and
is a favorite cruising ground. o

Steamers of 6 to 9 feet draft make re%'ular trips to all of the towns
on the river between Philadelphia and Trenton, and there is also
considerable trade on the river in steamers, schooners, and barges up
to 14 feet draft to the industrial plants along the shores. = Schooners
take a tow at Philadelphia or below. The river is also the agpros.ch
to the Delaware and Raritan Canal, which has its entrance at Borden-
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town. Directions for the river from Bordentown to Philadelphia are
given on page 236, under “ Inside route, New York to Norfolk.”

The Pennsylvania Railroad- bridge, crossing the river 1 mile above
Petty Island, has a center pier draw, each opening 120 feet wide,
with a headroom of 50 feet at high water under either the draw when
closed or the fixed spans.

Pensauken Creek, on the eastern side, 34 mile above the railroad
bridge, has a depth of about 8 feet at low water for a distance of 5
miles above the mouth, but is crossed by six fixed bridges, which
limit the navigation to barges and motor boats. The first three
bridges have a headroom of about 10 feet at high water and the
others a least headroom of about, 8 feet at high water.

Riverton is a town on the eastern side, 8314 miles above the railroad
bridge. There is a depth of 7 feet at the steamboat wharf. A ferry
connects Riverton with Tacony.

Bridesburg, Tacony, and Torresdale are parts of the city of Phila-
delphia, 1, 214, and 6 miles, respectively, above the railroad bridge.

Frankford Creek, on the western side, 114 miles above the railroad
bridge, has been dredged to a depth of 6 feet and width of 60 feet for
%4 mile above the mouth, and has a depth of 5 feet at high water for
a further distance of about 2 miles. It is crossed by three draw-
bridges within a distance of 1 mile from the mouth and by several
ﬁxe«f bridges between the upper drawbridge and the head of naviga-
tion. Navigation is confined almost exclusively to the lower 1 mile,
and the deepest draft entering is about 9 or 10 feet.

Pennypack Creek, on the western side, 414 miles above the railroad
bridge, has a depth of about 6 feet at high water to a fixed bridge
1 mile above the entrance. It is used by tugboats and barges of 6
feet draft. The Philadelphia House of Correction is on the south side.

The Philadelphia filter plant is on the western side of the river, 34
mile above the mouth of Pennypack Creek. A very tall chimney
and a white cylindrical tower are prominent.

Rancocas River, on the eastern side of the Delaware River, 5%
miles above the railroad bridge, has a. depth of 7 feet for a distance
of 414 miles above the mouth and 5 feet to the junction of the Lum-
berton and Mount Holly branches, 734 miles above the mouth. It is
used by many tugboats and barges up to 10 feet draft and by one
freight steamer of 7 feet draft, which goes as far as Hainesport, on
the Lumberton Branch. The Lumberton Branch above Hainesport
and the Mount Holly Branch are used only by small pleasure boats.
The channel southwest of Hawk Island is marked by a lighted range
and buoy. The channel of Rancocas River, above Bridgeboro espe-
cially, is very narrow and crooked, follows generally the ebb tide,
bendg back and forth between shoals, and is difficult. even with local
knowl. . The drawbrid crossing the river below the fork are
descri with Delanco, Bridgeboro, and Bougher. )

The channel from the fork to the town of Mount Holly, a distance
of 414 miles, is nearly bare in places at low water and has a depth of
about 38 feet at high water. drawbridge with an opening 30 feet
wide, and two fixed bridges with a least ﬁeadroom of 8 feet at high
water, cross the river at Mount Holly. _
“There is ‘a dépth of 3 feet at low water in the Lumberton Branch to
the town of Hainesport, 214 miles above the fork, and about 4 feet at
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high water for a farther distance of 214 miles to the town of Lumber-
ton. Two bridges cross the Lumberton Branch at Hainesport. The
highway bridge has a draw opening and the railroad bridge is fixed,
but has sufficient headroom for small unmasted boats. -

Riverside is a town on the south side of Rancocas River, 114 miles
above the entrance. It has several factories and considerable busi-
ness by water. i )

Delanco is a town on the north side of Rancocas River, 114 miles
above the entrance. There are wharves on both the Delaware and
Rancocas River water fronts. There is a railway here capable of
hauling out boats of 50 feet length and 5 feet draft. Two center-
pier drawbridges cross Rancocas River between Delanco and River-
side. Kach opening in the highway bridge is 41 feet wide and in
the railroad bridge 43 feet. . )

Bridgeboro is a village on the south side of Rancocas River, 3 miles
above the mouth. A drawbridge with openings 45 and 50 feet wide
crosses the river at this point. . )

Bougher is a village on the south side of Rancocas River, 7 miles
above the mouth. A bridge having a center pier draw with a width
of 5014 feet in the south opening crosses the river at this point. The
north opening is shoal. .

Hawk Island is a marshy island, wooded in the center, at the junc-
tion of Delaware and Rancocas Rivers.

Mud Isiand, 34 mile northward of Hawk Island, is a mud flat cov-
ered with marsh grass in summer and is partially submerged at high
water. A channel used only by motor boats leags around the north-

.west side.

Beverly is a city on the eastern side, 9 miles above the railroad
bridge at Philade{phia. The principal business by water is by the
regular river steamers and a few coal barges. There is a depth of 9
feet at the steamboat wharf. A black standpipe is prominent.

Edgewater Park is a settlement of summer residences along the high
bank eastward of Beverly. There are no wharves except for small
motor boats.

Neshaminy. Creek, on the northern side, 34 mile east-northeastward
of the standpipe at Beverly, has a depth of about 3 feet at the mouth
and is used at high water by barges of 8 feet draft and by pleasure
boats to the second bridge 114 mi%es above the mouth. It is crossed
by two fixed bridges, under which barges and motor boats can pass.

Burlington is a city on the southern side of Delaware River, 12
miles above the railroad bridge at Philadelphia. It has several in-
dustrial plants, and considerable trade by water in steamers,
schooners, and barges, the deepest draft being 15 feet. There is 2
depth of 12 feet at the public wharf, 400 yards westward of a broad
standpipe. Water and coal can be obtained at the wharves. 'The
city 1s connected with Bristol by a ferry, which in summer also
makes lamdinﬁ:l.lt Burlington Island.

Burlington ;I;];xst north of the city of Buriingtbn; is high and
sparselg wooded. 'he center of the island is occupied by a pleasure
park (Burlington Island Park). There is a wharf on the northwest

side opposite Bristol with a degth of 8 feet at the end, at which river
steamers and motor boats land. The channel southeastward of the
island has a depth of 7 feet, being shoalest at the upper end. . Vessels
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of 12 to 15 feet draft use the lower end as far as a pipe foundry, 34
{)nile above the entrance, but the upper end is useg only by motor
oats.

Bristol is a town on the northwest side of the river, 13 miles above
the railroad bridge at Philadelphia. It is the terminus of the Dela-
ware & Lehigh Canal. The principal trade by water is by the regu-
lar steamer line. There is a depth of 12 feet at the wharves.

The entrance to the Delaware & Lehigh Canal is at the south end
of the town of Bristol. It is navigable to Easton and Mauch Chunk,
distant 52 and 94 miles, respectively, above the entrance, and is used
principally by coal barges and an occasional motor boat and yacht.
The locks are 90 feet long, 11 feet wide, and 6 feet deep.

Florence is a town on the south side of the river, 16 miles above the
railroad bridge at Philadelphia. There is a large pipe foundry on
the point at the bend of the river, at which schooners and barges
load to a draft of 14 feet. The steamboat wharf. 34 mile eastward
of the bend, has a depth of 12 feet at the end.

Money Island, abreast the eastern end of Florence, is a wooded
marsh. The channel northward of the island is bare at low water.
Roebling is a town established in connection with a large wireworks
1714 miles above the railroad bridge at Philadelphia. There is a
depth of 10 feet at the clubhouse wharf and 12 feet at the wire-
works wharf 400 yards above. 'There is considerable dredging for
i:ild d(:utside the dredged channel between Roebling and Newbold

an :

Newbold Island, 1815 miles above the railroad bridge at Philadel-
phia, is high and sparsely wooded, and has a house on the northwest
side. A dike extends 300 yards westward from the lower end. The
channel eastward of the island is nearly bare at low water.

Fieldsboro is a town on the high bank on the east side of the river,
34 mile above the upper end of Newbold Island. There are factories
and a railroad yard close alongshore at the foot of the bank. The
steamboat wharf has a depth of 10 feet at the end.

Bordentown is a town on the high bank on the east side of the river,
21 miles above the railroad bridge at Philadelphia. The principal
trade by water is by the regular river steamers, and it is important
as the outlet of the Delaware & Raritan Canal, which is deseribed
on page 230. There is a depth of 714 feet to the entrance of the canal.
The channel is buoyed and leads eastward of the sheal extending 34
mile south-southwestward of the point on the west side of the canal
entrance. - The end of the shoal is marked by a red and black buoy.
There is a depth of 9 feet at the steamboat wharf. Gasoline and
provisions are obtainable. Directions are given on page £236.

Crosswick Creek, at the north end of Bordentown, has a depth of
about 8 feet for 3 miles above the mouth. but the channel is crooked
and difficult. A fixed bridge, under which small boats can pass,
crosses the creek at the mouth.

The dredged channel from Bordentown to Trenton is well marked
by buoys and range lights, and is easily followed. A railroad bridge
to have a center pier draw, each opening 120 feet wide, with a head-
room of about 50 feet above high water, is under construction 1 mile
below the wharves at Trenton. :

. BO4B8°_ 94 g SR
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Trenton, at the head of navigation, 2414 miles above the railroad
bridge at Philadelphia, has two wharves at the lower end of the
city, with a depth of 12 feet at the ends. A dredged channel 200 feet
wide with a controlling depth of 12 feet leads along the water front
to the railroad bridge, with a turning basin just below the bridge.
The city wharf is at the head of the channel and has a depth of 12
feet alongside. There is also a city wharf near the lower end of
the city used for handling low-grade freight, and a public landing
for yachts. The mid river south of the ratlroad bridge has a depth
of 3 to 4 feet and is used only as an anchorage for motor boats.
There is no navigation above the bridge. The deepest draft of ves-
sels going to the wharves are tugboats and coal barges drawing 10
feet.

Tides.—The mean rise and fall of the tides is 5.2 feet at Philadel-
phia, 4.9 feet at Burlington, 4.5 feet at Bordentown, and 4.2 feet at
Trenton. Daily predictions for Philadelphia are given in the tide
tables published annually by the Coast and Geodetic Survey.

Iee.—The river above Philadelphia is generally closed to naviga-
tion by ice for extended periods during Jg anuary and February, and
during severe winters navigation is practically suspended during
these months. Ice seldom forms before January.

Freshets.—During March and April freshets of from 10 to 20 feet
in height above mean low water may be expected at Trenton. The
highest water level is reached during the breaking up of the ice in
the spring, and rain freshets do not ordinarily cause a height of
over 9 feet above mean low water. Unless accompanied by ice,
freshets are not ordinarily dangerous to shipping. The highest
freshet on record, occurring in 1903, reached a height above low
water of 21.6 feet at Trenton, 19.6 feet at Bordentown, and 12.8
feet at Bristol.

Directions for Delaware River from Bordentown to Delaware City
are given on pages 236 to 288, under the heading “ Inside route, New
York to Norfolk.” ‘

COAST FROM CAPE HENLOPEN TO CAPE CHARLES.

From Cape Henlopen the coast trends southward for 21 miles to
Fenwick Island lighthouse and then trends south-southwestward for
96 miles to Cape Charles. The coast southward of Cape Henlopen
is a chain of low sand beaches, backed by woods, and presents ?:w
characteristic features from offshore. There are few towns along
the outer beach, and the most prominent marks are the lighthouses
and Coast Guard stations. The only harbor of refuge between Dela-
ware and Chesapeake Bays is Assateague Anchorage, 61 miles south-
ward of Cape Henlopen. The inlets and interior waters are de-

scribed under “ Inside waters, Cape Henlopen to Cape Charles,”
following.
The only towns visible from offshore between Cape Henlopen and
Cape Charles are the summer resorts of Rehoboth, Bethany Beach,
and Ocean City, 4, 15, and 28 miles, respectively, southward of Cape
Henlopen lighthouse. Rehoboth is distinguished by a standpipe,
Bethany Beach is a small group of houses without prominent mar.

and Qcean City is marked by a water tank and several other promi-
nent objects. '
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The coast between Cape Henlopen and Cape Charles is fringed
with broken ground, on which lumps with depths up to ¢ fathoms
are found for distances of 8 to 11 miles from shore. The latest in-
formation from the old surveys respecting the outlying shoals is
shown on the charts. The principal ones to which names have been
applied are mentioned in the following description. There are light
vessels off the outer edge of the broken ground and deep-draft vessels
keep outside of them.

Hen and Chickens Shoal, close inshore off Cape Henlopen, by the
last survey, had a least found depth of 9 feet, and there was a chan-
nel westward of it with a least depth of 22 feet, seldom used except
by small boats. Strangers should pass outside of it. At night a red
sector in Harbor of Refuge lighthouse covers the shoal. A black
buoy, lying nearly 3 miles south-southeastward of Cape Henlopen
lighthouse, marks the south end of the shoaler part, but a bank with
4 to 5 fathoms extends 3 miles southeastward frome the buoy; this
extension is marked by a whistling buoy.

Fenwick Island lighthouse is a white tower. The light is occulting
white (light 50 seconds, eclipse 10 seconds), 83 feet above the water,
and visible 15 miles,

Shoals with depths of 5 fathoms or less extend 8 miles offshore
eastward of Fenwick Island lighthouse. Fenwick Island Shoal had
a least depth of 11 feet by the last survey and is marked on the west
side by a black gas and whistling buoy. A spot with 5 fathoms over
it and marked by a whistling buoy lies 1014 miles 92° true (K. 7% S.
mag.) from Fenwick Island lighthouse.

Fenwick Island Shoal light vessel, 14 miles 98° true (ESE. 55 E.
mag.) from Fenwick Island lighthouse, has a red hull with a white
band covering bulwarks and “ Fenwick ” on each side and two masts
with a black lantern gallery at each masthead. The light is 56 feet
above the water, group flashing white, 3 flashes every 12 seconds,
visible 12 miles. A riding light (fixed white) is exhibited from the
foresta{. The fog signal is a siren, blast 3 seconds, silent 17 sec-
onds. If the siren is disabled a steam whistle will sound the same
characteristic. The submarine bell strikes “ 8 ” every 6 seconds. The
station buoy, red nun, lies 800 yards northward and marks a wreck.

Isle of Wight Shoal, 7 miles 120° true (SE. 34 E. mag.) from Fen-
wick Island liiht.house, had a least depth of 16 feet by the last sur-
vey and is marked on the western side by a horizontally striped buoy.
A shoal with 31, fathoms on it lies about midway between Isle of
Wight Shoal and Fenwick Island Shoal.

Little Gull Bank, 214 miles southeastward of Ocean City, has a
least depth of 12 feet by the last survey. It is marked by a gas and
whistling buoy lying 184 miles off the southeast side, and at the
southwest end by a horizontally striped buoy.

Great Gull Bank, 214 miles southward of Little Gull Bank, had a
least depth by the last survey of 16 feet at the southwest end and is
unmarked. Numerous unmarked spots with less than 5 fathoms lie
offshore between Great Gull Bank and Winter Quarter Shoal, as
shown on the chart.

- Winter Quarter Shoal, 11 miles 72° true (E. by N. mag.) from Assa-
teague lighthouse, had a least depth of 12 feet by the last survey, and
is marked on the southwest end by a horizontally striped buoy.
There is a gas and whistling buoy £ miles eastward of the shoal.
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Winter Quarter Shoal light vessel, 20 miles 88° true (E. 14 S. mag.)
from Assateague lighthouse, has a straw-colored hull with “Winter-
Quarter” on the sides, and two masts with a lantern gallery at the
foremast head. The light (shown from the foremast) is group
flashing white (flash 2 seconds, eclipse 8 seconds, flash 2 seconds,
eclipse 13 seconds), 50 feet above the water, and visible 12 miles.
A &ed white light will be shown from the main mast if foremost
light is inoperative. A fixed white riding light to indicate heading
of vessel is shown from the forestay. The fog signal is a chime
whistle, blast 8 seconds, silent 57 seconds. If whistle 1s disabled,a bell
will be struck by hand. The submarine bell strikes a up of 4
strokes every 15 seconds. A radio station receives and transmits
messages.

Assateague lighthouse is a red tower. The light is fixed white, with
a fixed red sector between 2914° true (NE. 34 N. mag.) and 61° true
(ENE. mag.) 154 feet above the water, and visible 19 miles. The
tower shows well above the trees surrounding it, and is the most
prominent mark in the vicinity.

Assateague Anchorage, about midway between the entrances to Del-
aware and Chesapeake Bays, is extensively used as an anchorage by
schooners, tows, and other small vessels, usually in heavy northerly
weather. There are depths of 20 feet close west-southwestward of
the western end of Fishing Point, sheltered from northerly and
northeasterly winds, and depths of 9 to 18 feet inside the bight
formed by Fishing Point, sheltered from all but southwesterly
winds. A limited number of small vessels can find anchorage in
the eastern part, sheltered from all winds, but this part is generally
crowded in heavy weather.

Fishing Point is a bare sand spit and is extending rapidly north-
westward. From 1908 to 1911 the rate of movement was 200 yards
per year, and from 1911 to 1922 about 75 yards. The end of the
pomnt 1n 1924 was marked by Fishing Point light (flashing white
with red sector covering Turners Lump). As the point is still mov-
ing northwestward, care must be taken by a stranger rounding the
point at night not to approach too close to the light.

There are two fish factories, with prominent iron stacks, located
on the north side of Fishing Point.” There are depths of 12 feet
alongside the wharves. To go to the eastern wharf northward
of buoy No. 6. Coal is in stock for the fishing vessels, and water of
inferior quality may be obtained.

. The shoals southeastward and eastward of Fishing Point are sub-
ject to some change both in depth and position, and strangers should
proceed with caution when in this vicinity. The off-lying shoals are
:fairlf: stable, and those southward of Fishing Point are moving
slowly southward. The routes usually followed by coasting vessels
in apngroachmg and leaving Assateague Anchorage are given on
page zo. : : _

_ Vessels bound to Assateague Anchorage from Winter Quarter Shoal
light vessel in heavy weather should shape a course to lead south-
ward of the shoals with 4 to 5 fathom depths between the light
vessel and Black Fish Bank, and keep in a depth of at least 5 fathoms
un;‘zi sel%h‘scutélwestward of the entrance, : R

rom Winter Quarter Shoal gas and whistling buoy vessels can head
for Black Fish Bank gas and whistling buoy, but should pass 14
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mile southward of it to avoid the south end of the shoal. Vessels
entering around the south side of Turners L.ump should pass at least
145 mile south of the black bell buoy at its eastern end, and south-
ward and at least 200 yards westward of the red buoy at its western
end. In the daytime vessels can then steer northward to a position
100 yards eastward of the black bell buoy westward of Fishing Point,
then head northward and round the point at a distance of 200 yards.

The channel leading westward of Chincoteague Shoals and about 14
mile southward of the red buoys marking the south side of Ship
Shoal is considerably used, and had a least depth of about 16 feet
in 1915, ’

Approaching Assateague Anchorage from southward, the shore should
be given a berth of at least 3 miles to clear areas of possible fish
traps. A 28° true (NE. 73 N. mag.) course heading for Assateague
lighthouse will lead to the black and white bell buoy south-southwest-
ward of Fishing Point light. At night this course leads along the
eastern edge of the red sector in Assateague lighthouse. Pass 100
yards eastward of the bell buoy and steer northward, giving the end
of the point a berth of 200 yards and selecting anchorage accordin
to draft, the water shoaling gradually from 18 feet near the end o
Fishing Point to 12 feet northward of buoy No. 6.

Porpoise Banks, 10 miles southward of Assateague Anchorage and
the same distance offshore, is a broken area on which the least depths
found were 514 to 6 fathoms, as shown on the chart. The banks have
not t;een closely developed and should be avoided by deep-draft
vessels.

Parramore Banks, extending 8 miles from shore off Wachapreague

Inlet, is a broken area on which the least depths found are 314 to 4
fathoms, as shown on the chart. The banks have not been closely
developed. A gas and whistling buoy, moored 15 miles 5114° true
from Hog Island lighthouse, marks the eastern end of the banks.
. Hog Island lighthouse is a black skeleton tower. The light is flash-
ing white (flash 3.5 seconds, eclipse 41.5 seconds), 180 feet. above the
water and visible 20 miles. There is a white unused lghthouse tower
1% mile southward of the lighthouse.

Smith Island Shoal has a present depth of 23 feet, lying 734 miles
101° true (ESE. 14 E. .) from Cape Charles lighthouse.
It is marked by a red Whistfing buoy. Depths less than 30 feet
extend 2 miles, and broken ground with least found depths of 514
to 614 fathoms extends 1114 miles, northeastward from Smith Island
Shoal, as shown on the chart.

Cape Charles light vessel, 314 miles southeastward of Smith Island
Shoal buoy and 11 miles 103° true (ESE. 14 E. mag.) from Cape
Charles lighthouse, has a red hull with “ Charles” on the sides, and
one mast with black lantern and gallery. Thereisan occulting white
light 50 feet above the water, and visible 12 miles. The fog signal
18 an air siren, blast 8 seconds, silent 17 seconds. If siren is dis-
abled, a bell will be struck by hand. The submarine bell strikes a
group of 2 strokes every 10 seconds. To show the heading of the
Light vessel, a fixed white light of 40 candlepower is shown from
the forestay. _ . .

Cape Charles lighthouse is a white skeleton tower. The light is
%rou flashing white, 180 feet above the water, and visible 20 miles.

he light ﬁa.sges 9 times every 60 seconds, thus: Four flashes, eclipse
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6.5 seconds, five flashes, eclipse 25 seconds; each flash 1.2 seconds
duration.

Smith Island, upon which the lighthouse is located, is low and
sparsely wooded, and the lighthouse shows well above the trees sur-
rounding it. There is a white unusued lighthouse tower with a red
band around the center, 54 mile east-southeastward of Cape Charles
lighthouse.

The shoals and channels on the northeast side of the entrance to
Chesapeake Bay are described on page 127.

Fish weirs along the outside coast between Cape Henlopen and
Cape Charles are limited by regulation to certain areas. The inner
limit of the areas for the entire distance is approximately 14 mile
from shore. From just southward of Cape Henlopen lighthouse to
abreast Rehoboth Beach Coast Guard station the distance of the
outer limit from shore increases dually from 14 mile to 214 miles,
is approximately 214 miles offshore from abreast Rehoboth Beach
Coast Guard station to Little Gull Bank, and 2 miles from shore
from this point to a positon eastward of Fishing Point light, with a
clear opening abreast Indian River Inlet, 134 miles wide at the inner
end and 214 miles wide at the outer end.

Between Chincoteague Inlet and Sand Sheal Inlet the outer limit
is aEproxilnately 3 miles offshore, varying somewhat with the topog-
raphy, with open areas about 134 miles wide at the inner ends and
wider at the outer ends in front of each inlet. Between Sand Shoal
Inlet and Cape Charles, the only area in which fish weirs are allowed,
is an area approximately 114 miles long and 54 mile wide close in-
shore just southward of Sand Shoal Inlet.

Tides.—The mean rise and fall of tides on the outside coast is about
4 feet, and high and low waters occur at approximately the same
time as at Sandy Hook.

INLAND WATERS, CAPE HENLOPEN T0 CAPE CHARLES.

The bays and connecting channels on the coast of Delaware, Mary-
land, and Virginia form a continuous inland waterway from Lewes,
Del., southward to Cape Charles. There is at present no navi-
gable entrance to the interior waters from outside between Ca
Henlopen and Chincoteague Inlet, a distance of 61 miles, but south-
ward of Chincoteague Inlet there are several inlets through which
the inside waters can be reached. All of the inlets have shifting en-
trances, in some cases marked by buoys.

The inlets and interior waters give access to the villages and
summer resorts on the beaches ang the adjacent mainland. They
are used by a large number of small craft engaged in the oyster and
clam industry and inside and outside fishing, and by some pleasure
boats. There is considerable freight business between points inside,
and some coasting trade in sea food, wood, and tumber.

The north end of Rehoboth Bay is connected with Delaware Bay
by a canal dredged 6 feet deep and 50 feet wide, except in the deep
cuts, where it is 40 feet wide. 'This leads from just inside the mouth
of Broadkill Creek (5 miles northwestward of Cape Henlopen) south-
eastward in Lewes Creek to Lewes, then by a canal southeastward to

Gordon Pond, then southward through Rehoboth Canal to Rehoboth
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Bay. In 1922 the controlling depth was 214 feet. Shoaling had oc-
curred at the entrance into Delaware Bay.

Supplies.—Gasoline, provisions, and water can be obtained at Lewes,
Rehoboth, Ocean View, Ocean City, Franklin City, Chincoteague,
Wachapreague, Broadwater, Willis Wharf, and Oyster. Coal can
be had in limited quantities at Ocean City, Chincoteague., and at the
fish factories at Assateague Anchorage. There is communication by
telephone at all villages and by telegraph at the railroad stations.

Repairs.—There is a railway at Chincoteague capable of hauling
out vessels of 180 tons, 90 feet length, and 7 feet draft, and shops for
ordinary repairs to hulls and motors. There are also smaller rail-
ways at Ocean View, QOcean City, Acomac, Wachapreague, and
Willis Wharf, capable of hauling out most of the boats frequenting
those places.

Pilots.—There are no regular pilots for the inside passages or the
inlets, but all of the local boatmen are competent pilots. In good
weather there are often fishing boats outside the inlets, and strangers
can obtain a fisherman for a pilot. There are no towns at the in-
lets from which a pilot may be obtained on signal, but a member
from the Coast Guard station nearest the inlet will usually go out
if a signal is set.

Bridges.—There are three fixed bridges crossing the canal between
Indian River Bay and Little Assawoman Bay, with a least headroom
of 8 feet. All of the other bridges have draw openings with suffi-
cient width for any of the boats using the inside waters. _ _

Communication.—I.ewes, Rehoboth, Ocean City, and Franklin City
have railroad communication. Points on the beaches from Ocean
City southward can be reached only by boat. Points on the main-
land adjacent to the interior waters can be reached from the railroad
a few miles westward of them.

Ice.—The inside waters northward of Chincoteague Bay are usually
closed to navigation by ice during ordinary winters. From Chinco-
teague Bay southward the waters tributary to the inlets are closed
by ice during severe winters, but remain so for only short periods
of time. The principal inlets are rarely closed by ice, and are used
by local boats throughout the winter.

Tides.—In the inland waterways the tides are greatly affected by
winds, both in time and height, westerly winds producing low water
and easterly winds high water. In Assawoman, Isle of Wight, Sin-
eﬁuxent, and Chincoteague Bays northerly and southerly winds drive
the water to the ends of the bays. With strong winds of long dura-
tion the change in depth may be as much as 3 feet above or below the
normal high or low water, respectively, and the time of high or low
water may be accelerated or retarded by more than an hour.

. There is no tidal range in the inside waters from Rehoboth south-
ward to the north end of Chincoteague Bay, the only variation in
water level being due to winds; this usually ranges from 3% to 1 foot,
with a maximum variation of several feet after strong winds of long
duration. ‘

. Under the following stations in Chincoteague Bay and Inlet are
ﬁgvea the mean rise and fall and the time of high or low water after
igh or low water at Assateague Anchorage, Snow Hill Landing,
0.4 foot, 5 hours 80 minutes; Assacorkin Island, 0.4 foot, 8 hours 55
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minutes; Franklin City, 1 foot, 2 hours 25 minutes; Chincoteague,
1.9 feet, 55 minutes; Chincoteague Point, 3 feet, 0 minute.

The mean rise and fall at Assateague Anchorage and at the en-
trances of the inlets southward is about 4 feet, and high and low
waters occur at approximately the same time as at Sandy Hook.
Along the inside waters between Chincoteague Inlet and Cape
Charles the mean rise and fall is about 4 feet and high and low
waters occur from 30 minutes to 1 hour, depending on the distance
from the nearest inlet, after high and low waters at the inlets.

Currents.—The currents have considerable velocity in the inlets
and the narrow channels connecting the inlets with the adjacent
bays and sounds. No observations are available, but it is estimated
that current velocities of as much as 3 knots may be experienced
at times in places of maximum velocities. In the inland waters
from Rehoboth southward to the north end of Chincoteague Bay
there are no tidal currents, the only currents being due to winds.

Aids to navigation—The more important of the navigable inlets
are marked by buoys, but the channels are shifting and the buoys
can not always be depended upon. Breakers form on the shoal
areas even in ordinary weather and are often a good guide. Some of
the more important interior channels are marked y beacons and
lights, but most of them are marked only by bush stakes maintained
by local authorities, which are of little use to a stranger. The sloughs
leading through mud flats can best be followed at low water, when
the shoals are visible. Strangers drawing near the limit of draft for
the interior channels should take a pilot.

DIRECTIONS, INSIDE ROUTE REIOBOTH TO CAPE CHARLES.

The directions and description following are written for use with
charts 1219, 1220, 1221, and 1222, published by the Coast and Geo-
detic Survey.

Rehoboth to Ocean View, distance 1015, miles, least depth 4 feet.—
From the head of the canal 1 mile westward of Rehoboth, the water-
way follows the canal southward for 134 miles to Rehoboth Bay.
The south end of the canal leads between two stone jetties and 1s
marked by a light on the east side and a prominent white shanty
on the west side. ‘

From here the best water slightly favors the west side of Behoboth
Bay, passes about 14 mile eastward of Piney Island, about 800 yards
northeastward of Bluff Point (marshy and not marked), and close
eastward and southward of the large island southeastward of it
(marked by an old house in the center and a cedar thicket on the
east end). The channel then passes through Big Ditch, the thorough-
fare westward of Middle Islet, which lies between Burton Islands and
le:dian River Neck. Middle Islet is marked by a single tree and
shanty. : ' :

From Big Ditch the waterway trends southwestward for 1 mile in
Iudian River Bay to avoid the shoals in its eastern part, then leads
south-southeastward to White Oreek, and then follows ite Creek
for 114 miles to the mouth of the canal at Ocesn View. . There are
shoals, usually marked by bush stakes, marking off many of the
points in White Creek. '
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Ocean View to Ocean City, distance 15 miles.—The least depth 1s
about 2 feet.

The waterway leads from Ocean View southward through a canal
crossed by 8 drawbridges to Little Assawoman Bay, then southward
across the mouth of Miller Creek, passing westward of two grassy
islets and eastward of a string of islets, and then close along the
marsh on the west and south sides to the Narrows.

It favors the west side through the Narrows, keeping out of the
bight, then leads southward, favoring the west side of Little Assa-
woman Bay to the thoroughfare connecting it with Assawoman Bay,
passes through this thoroughfare and the eastern fork at its south
end, and then favors the west side of Assawoman and Isle of Wight
Bays. Close to the south side of Isle of Wight Bay and 134 miles
southeastward of Keyser Point there are two low, grassy islands;
the best water, about 2 or 214 feet, leads about 14 mile northwest-
ward of them, and then follows the shore through the narrow slough
southward of them, and then favors the western side of Sinepuxent
Bay to the drawbridges at Ocean City.

Ocean City to Chincoteague, distance 30 miles.—The least depth from
Ocean City to the north end of Chincoteague Bay is 214 feet, and
from there to Chincoteague is 5 feet.

From the drawbridges at Ocean City the best water favors the east
side of Sinepuxent Bay for 400 yards, and then the west side for
about 114 miles, until near the ruins of a pile jetty crossing the bay
from Coffin Point. It leads through the eastern opening in the jetty,
then in mid-channel until just northward of Sandy Point, and then
favors the western side to South Point. For a distance of 34 mile
southward from Sandy Point the channel is narrow and lies about
14 mile from the west shore.

The waterway rounds South Point at a distance of about 200 yards
and follows the marsh northwestward at a distance of about 300
vards. There is a house and barn 14 mile eastward of Island Point;
pass about 150 yards southward of Island Point, and bring the house
and barn astern on a westerly course until about 14 mile from Island
Point. Then head for Robins Marsh (covered by bushes) and pass
14 mile eastward of it. Then head a little westward of Big Bay Point
until about 1 mile from it, and then pass 14 mile eastward of it.
Pass about 250 yards off the southeast end of Big Bay Point, about
14 mile westward of White Rock (bare at extreme low water and
usually marked by bush stakes), and about 14 mile eastward of
Assacorkin Island. Pass about 200 yards eastward of the southeast
end of Mills Island, and between the two largest islets southeastward
of that point on a southwesterly course: shoals extending a short
dgsiance southward from these islets are sometimes marked by bush

Pass 14 mile eastward of the island off Long Point, steer south-
westward for 34 mile, and then bring the railroad wharf at Franklin
City astern and pass 200 to 300 yards westward of light No. 4. Then
head for light No. 5, pass clese eastward of it, and head for a posi-
tion about 200 yards northwestward of Killick Shoal i}ghthouse
(white dwelling "on piles). Pass 75 yards southwestward of the
lighthouse and follow the curve of the channel, passing southwest-
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ward of light No. 2 and eastward of lights Nos. 3 and 1, to the
wharves at Chincoteague.

Chincoteague to Wachapreague Inlet, distance 33 miles—The least
depth is not more than 1 foot at mean low water, and it often goes
bare in places. There is 8 or 4 feet at mean high water, and it is only
used at half tide or higher. The deepest draft using it is 4 feet and
usual draft 2 or 8 feet. Navigation 1s difficult, and local knowledge
is necessary. The shoalest places are found in Kegotank, Metomkin,
Cross Broad Water, and Floyds Bays. Boats from Chincoteague
southward can carry the best water by leaving on the last of the ebb
tide, and from Wachapreague northward by leaving about 2 hours
after the beginning of the flood. A little deeper draft can be carried
northward than southward on a single tide. A drawbridge crosses
Chincoteague Channel at Chincoteague; width of openings, 55 feet,
with 18 feet headroom at low water.

From the wharves at Chincoteague the waterway follows Chinco-
teague Channel southwestward until about 34 mile southward of the
point of marsh on the east side of Queen Sound, then north-north-
westward across the middle ground with a shanty on Chincoteague
Island astern, then follows the western channel southwestward as
shown on the chart to Ballast Narrows. It leads westward through
Ballast Narrows, through Island Hole Narrows, and then in a dredged
channel across Bogues Bay and through Cat Creek; the dredged channel
18 marked by spoil banks. At the south end of Cat Creek the water-
way follows the easternmost narrow slough to Hog Creek, and down
the latter to Assawaman Inlet.

From Assawaman Inlet the waterway leads northwestward in
Assawaman Creek for 14 mile, then westward through a short cut-off,
-and then follows the most vresterly thoroughfare, as shown on the
chart, to the northwest end of Kegotank Bay. It passes westward
of an islet on the west side of Kegotank Bay, and then leads south-
eastward across the bay to the easternmost narrow slough at its
south end. It then follows this slough and North Gargathy Creek
southward to Gargathy Inlet, and South Gargathy Creek westward and
southwestward to Metomkin Bay. There is a shanty on the west
side of the thoroughfare at its outlet into Metomkin Bay.

The best water leads westward of two islets just after entering
Metomkin Bay, then southeastward for about 14 mile, then favors the
east side of the bay and passes through the eastern slough in its
southern part, as shown on the chart, to Metomkin Inlet. From here
it leads westward through Longboat Creek, through the middle of
Cross Broad Water to its south end, westward through Teagles Ditch,
southwestward near the middle of the north part of Floyds Bay for 1
mile, and then in the slough near its west side, as shown on the
chart, to the north end of Hummock Channel, and then southward in
the latter to the entrance of Finney Creek, which leads to Wachsa-
preague. The waterway continues southward through Black Rock
Reach, then eastward for 34 mile, and then southward across Wacha-
preague Inlet, following the marsh on its west side to avoid the
middle ground shown on the chart. ' 3

Wachapreague Inlet to Great Machipongo River, distance 15 miles,
least depth 3 feet at low water and about 6 feet at high water.—The
shoalest place is at the south end of Drawing Channel, and the deep-
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est draft will be carried across this point by leaving Wachapreague
Inlet at high water. The channels are difficult, and local knowledge
is required to avoid the shoals. From Wachapreague Inlet the
waterway leads southward along Horseshoe Lead and Drawing Channel,
then westward and southward through the Swash and ILittle Sloop
Channel to Sandy Island Channel. From here the more direct route,
good for a depth of about 214 feet, leads southwestward along Sloop
Channel and southeastward along Cunjer Channel to North Channel;
but the deeper and more generally used passage leads southeastward
along Sandy Island Channel to Little Machipongo Inlet, then southwest-
ward and westward along North Inlet and North Channel to Great
Machipongo River. North Channel and Great Machipongo River
are marked by lighted beacons.

Great Machipongo River to the southwest end of Smith Island, dis-
tance 30 miles, least depth about 6 feet.—The shoalest part is through
the Ramshorn, which is very narrow and difficult and can be followed
only at low water when the flats show above water. All of the chan-
nels are more easily followed at low water.

From the intersection of North Channel and Great Machipongo
River the waterway leads southward for 314 miles to the western
branch, and then westward through this branch and the Deeps to the
Outlet. From here a draft of 214 feet can be carried southwestward
through the Outlet and into the Thoroughfare, as shown on the
chart; but the deeper and more generally used channel leads west-
ward along the Deeps, then northwestward, northward, and south-
westward inté the Thoroughfare, following the channel lying nearest
to the mainland. 'This part of the waterway is known as the
Ramshorn.

From here the waterway leads southward through the Thorough-
fare and the channel in Magothy Bay to the southwest end of Smith
Island, as shown on the chart. There is a light at the intersection of
Sand Shoal Channel and the Thoroughfare, and single pile_ beacons
with daymarks at frequent intervals between there and Smith
Island. Boats can leave the waterway through Smith Island Inlef,
which has a depth of 4 feet at low water and about 7 feet at high
water, or through Fisherman Imlet, which has a depth of about 4 feet
at high water. Further information is given on page 92.

REHOBOTH TO CHINCOTEAGUE BAY.

Rehoboth is a summer resort with railroad communication, on the
beach 314 miles southward of Cape Henlopen lighthouse. In sum-
mer motor boats run to Ocean View and Bethany Beach. A black
standpipe is the most prominent mark.
 Rehoboth Bay has a depth of 4 to 7 feet and is much frequented
by boats of 3 to 4 feet draft running produce and wood products
from the tributaries of Rehoboth and Indian River Bays to Rehoboth
for shipment.. There is a landing, to which a depth of 4 feet can be
carried, at the northeast end, westward of Rehoboth Beach Coast
Guard station. There is no tidal effect, but the water level is changed
from 1% to 114 feet by winds. ' ] .

Love Creek, at the northwest end of Rehoboth Bay, is navigable
for small boats to a milldam near the village of Robinsonville, 314
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miles above the mouth. It is crossed by a fixed bridge, under which
motor boats without houses can pass.

Herring Creek, at the southwest end of Rehoboth Bay, is navigable
with a draft of about 214, feet to the fork, about 2 miles above the
mouth, and with a less draft for a short distance up either fork.
It is little used. Angola is a post village near the head of navigation.

Indian River Inlet, 914 miles southward of Cape Henlopen light-
house, was closed in 1922.

Indian River Bay has general depths of 6 or 7 feet, except along
the eastern end, which is shoal. It is used by boats bound north or
south along the waterway and by local boats carrying produce and
wood products to Rehoboth or Lﬁllsboro. The usual draft of boats
is 2 to 4 feet.

Indian River, at the west end of Indian River Bay, has a depth
of 314 feet in mid-channel to the milldam at Millsboro, the upper
1145 miles being a privately dredged channel. Millsboro is a town on
the railroad 514 miles above the mouth.

Pepper Creek and Vine Creek, on the south side at the western end
of Indian River Bay, have a depth of 8 feet for about 114 miles above
their junction; they have several farm and mill landings.

White Creek, on the south side of Indian River Bay, has a depth
of about 4 feet to Ocean View, a village at its head 2 miles above the
mouth. It forms a part of the inland waterway.

A canal, dredged to a width of 20 feet and depth of 4 feet, but
shoaled to 2 feet, connects White Creek with the north end of
Little Assawoman Bay.

Bethany Beach is a small summer resort on the beach, 2 miles
southeastward of Ocean View and 414 miles northward of Fenwick
Island lighthouse. A privately dredged channel, marked by spoil
banks, leads from the canal eastward through Salt Pond to near the
beach. Tt had a depth of 2 feet in 1914 and this depth could be
brought to it from Indian River Bay. In summer motor boats run
to Ocean View, Millsboro, and Rehoboth. ,

Little Assawoman Bay has depths of 2 to 4 feet and is little used.
It is covered with grass in summer, which is an obstruction to navi-
gation for boats not equipped with weedless propellers. Miller Creek
and Derickson Creek, on tﬁz west side of the bay, have a depth of
1% feet for about 114 miles above their mouths and are little used.
Little Assawoman Bay and Assawoman Bay are connected by a
narrow thoroughfare having a least depth of about 7 feet; it 1is
crossed by a highway drawbridge; width of draw span, 33 feet.
Bayville is a post village 114 miles northwestward of the bridge.

Assawoman and Isle of Wight Bays have general depths of 4 to 6
feet along their western sides, but only 2 feet can be brought to them
from north or south., They are frequented by pleasure boats from
Ocean City and by boats engaged in traffic between points on the
tributaries. :

Roy Creek and Grey Creek have depths of 3 feet nearly to their
heads but are little used. : ,

St. Martin River, on the northwest side of Isle of Wight Bay, has
a depth of about 3 feet to the fork, 314 miles above the mouth, and
2 feet to the gost village of Bishopville, at the head of navigation
on the north branch (Bishopvilile Prong) 214 miles above the fork.
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It is crossed by a drawbridge about 1 mile below Bishopville. The
west branch, called Shingle Landing Prong, is said to be navigable for
small boats for 1145 miles. )

Sinepuxent Bay has depths of 3 to 5 feet; it can be entered from
northward with a draft of 2 feet and from southward with a draft
of 2145 feet. It is frequented by fishing and pleasure boats and
boats bound north or south along the inland waterway. The ruins
of a pile jetty cross the bay 134 miles southward of Ocean City; the
eastern opening is the best. )

Bridges.—A railroad center-pier drawbridge and highway lift
bridge cross Sinepuxent Bay at Ocean City; width of openings, 34.5
and 40 feet; height above mean low water, 5 feet (railroad bridge).
The following are regulations prescribed for the railroad bridge:

1. Between 6 a. m. and 10 p. n:. daily the drawbridge shall be opened within
5 minutes after any boat entitled fo opening has signaled, except as provided
below. At other times the drawbridge shall be opened as sovon as practicable.

2. Signal for opening shall be given by three blasts on a horn or steam
whistle and shall be recognized by the bridge tender by the waving of a red
flag by day or a red lantern by night.

3. The drawbridge shall be opened for the passage of all boats that can not
pass under the bridge. Boats that can pass under the bridge by unstepping
masts of 4 inches or less diameter shall not be entitled to have the drawbridge
opened, unless the mast is permanently stepped in the boat or permanently at-
tached thereto by stays or gnuys.

4. Boats unprovided with proper horns for signaling shall notify the bridge
tender in any convenient manner, and the draw shall be opened as soon as
practicable after the notification is received.

5. The drawbridge shall not be opened or allowed to remain open for passage
of boats within 10 minutes of expected arrival of scheduled trains.

Ocean City is a summer resort with railroad communications, 714
miles southward of Fenwick Island lighthouse. It is frequented by
many small boats in summer, and is the shipping point for a large
amount of sea food and produce. A water tank is prominent.

CHINCOTEAGUE BAY AND INLET.

Chincoteague Bay, about 20 miles long, has depths of 5 to 7 feet
along its western side and is shoal along its eastern side. There are
depths of 2 to 3 feet at its junction with Sinepuxent Bay. It is fre-
quented by a large number of boats up to 6 feet draft, engaged in the
oyster, clam, and fishing industry. T%ere_ is also considerable freight
business between points on the bay and adjacent waters. There are
several small landings on the western side of the bay northward of
Franklin City. ) )

Newport Creek, at the north end of Chincoteague Bay, is said to
be navigable with a draft of 2 feet for about 6 miles to within 134
miles of the town of Berlin. _

Franklin City is a village and railroad terminal on the west side
of Chincoteague Bay, 814 miles northward of Killick Shoal light-
house. Tt is the shipping point for the sea.food and produce of this
vicinity. A draft 0? 414 feet can be carried to the wharves from
southward. Boats run regularly to Chincoteague. Two white church
Spires are prominent. : .

Chincoteagne is a town on the west side of Chincoteague Island,
southeastward of Killick Shoal lighthouse. It is the center of most
of the oystering and fishing industry in this viecinity, and has boat
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connection with the railroad at Franklin City. There are depths of
5 to 8 feet at the wharves, where all kinds of supplies are obtainable.
The i1s a drawbridge connecting Chincoteague with the mainland;
width of openings, 55 feet.

Chincoteague Inlet, the first navigable inlet southward of Cape
Henlopen, had a depth in 1922 of about 5 feet in the buoyed channel,
a3 shown on the chart. It is used by many boats, the largest being
schooners and barges of 8 feet draft carrying oysters and coal. The
shore line and channels in the vicinity of the inlet are subject to
rapid change, and the outer buoys do not always mark the best
water. Assateague lighthouse and the two fish factories on the
southeast side of Assateague Anchorage are the prominent marks in
approaching the inlet. Pilots for the inlet can usually be obtained
at the fish factory or from one of the Coast Guard stations in the
vicinity. There 1s good anchorage anywhere in the channel inside
of Chincoteague Point.

Assateague Anchorage is described on page 78.

Assateague Inlet, the channel eastward of Chincoteague Island, has
a depth of 214 feet at its south entrance and deeper water inside.
The north entrance is shoal and not used.

Wire Narrows, Queen Sound, and Cockle Creek have good depths into
them from southward, but are shoal at their outlets into Chinco-
teague Bay. They are used only by small oyster boats.

CHINCOTEAGUE INLET TO GREAT MACHIPONGO INLET.

Watts, Powells, and Boguez Bays are shoal: a draft of 4 to 5 feet
can be carried to them through Roots, Ballast, and Island Hole Narrows.

Wishart Point is a landing on the mainland between Powells and
Bogues Bays. A draft of about 4 feet can be carried to the wharf at
low water through Ballast Narrows. It is connected with Chinco-
teague by daily (except Sunday) mail boat.

A channel, dredgedp to a'depth of 4 feet and marked by spoil
banks, leads from the south end of Island Hole Narrows across Bogues
Bay and through Cat Creek.

Assawaman Inlet, 5 miles southwestward of Chincoteague Inlet,
had a depth across the bar in 1914 of about 2 feet. The channel i
unmarked, is changeable in depth and position, and is seldom wused:
there are usually breakers across the entrance. '

Assawaman Creek, leading northwestward from the inlet, is navi-
gable for small boats for about 314 miles, -

Kegotank Bay has a depth of about 1 foot at low water and fre-
quently goes bare over most of its area at extreme low water. . There
is about 4 feet at high water. ’

Gargathy Inlet, 9 miles southwestward of Chincoteague Inlet, had
a depth across the bar in 1914 of about 2 feet. It is not marked, is
changeable, and used only by an occasional small local boat. The
appearance of the water 1s the best guide. _ a

‘Kegotank Creek, leading northwestward from Gargathy Inlet, is
navigable for small boats at high water for about 4 miles to within
about 1 mile of the village of Modest Town. o '

Metomkin Inlet, 15 miles southwestward of Chincoteague Inlet, had
a depth across the bar in 1922 of about 5 feet. Tt js. used by some
local fishing and oyster boats up to 6 feet draft. The channel is
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marked by buoys, but is changeable, and strangers should not attempt
to enter without a pilot. The Coast Guard station on the north side
of the inlet is the only mark in approaching.

Metomkin Bay has several slougﬁs with depths of 6 to 10 feet lead-
ing northward from the inlet, but the north end has a general depth
of only 1 to 2 feet. The best water in the north end of the bay leads
along its eastern side.

Folly Creek, leading westward from the south end of Metomkin
Bay, i1s said to have a depth of 3 feet at low water to the landing
at its head, 3 miles above the mouth and 1 mile from Accomac, a town
on the main highway.

Longboat Creek, leading westward from Metomkin Inlet, has a
least depth of about 9 feet.

Cross Broad Water, 2 miles southwestward of Metomkin Inlet, can
be crossed with a least depth of 114 feet at low water and about 5
feet at high water. It is connected with the north end of Floyds
Bay by Teagles Ditch, which has a least depth of 12 feet.

léioyds Bay, extending northward from Wachapreague Inlet, has
several sloughs with good water leading northward from the south
end, terminating in shoals at the north end. Hummock Channel,
marked on the east side by a row of oyster houses on small grassy
islets, is the most important. It has a depth of 20 feet at its south
end, gradually shoaling to a general depth of about 1 foot in the
north end of the bay.

‘Wachapreague is a post village on the west bank of Finney Creek,
4 miles west-northwestward of Wachapreague Inlet. It is the cen-
ter of most of the oystering and fishing industry in this vicinity and
1s frequented by some pleasure boats in summer. A draft of about
10 feet can be carried from Wachapreague Inlet through Black Rock
Reach and Finney Creek to abreast the wharves. A white church
spire is prominent from eastward with the sun on it.

Wachapreague Inlet, 20 miles south-southwestward of Chinco-
teague Inlet and 12 miles north-northeastward of Hog Island light-
house, had a depth in 1922 of 7 feet in the main buoyed channel,
which led northward and westward, as shown on the chart. It is
used by many local fishing and oyster boats and a few boats enter-
ing for shelter. The deepest draft entering is 10 feet, and the usual
draft 3 to 6 feet. Strangers should take a pilot, as the channel is
shifting and the buoys do not always mark the best water.

The old and new goast Guard stations, a hotel, and several houses,
all on the north side of Wachapreague Inlet, are the most prominent
marks in apgroaching'. A clubhouse and windmill on the point of
marsh 1 mile northwestward of the entrance are also prominent.
There is a wharf at the Coast Guard station just inside the entrance.

The best anchorage is in Horseshoe Lead, southwestward of the
entrance, where there is a depth of 20 to 36 feet along the east side
of the channel. ‘There is a middle ground inside the inlet and north-
westward of the entrance; the best water leads eastward and north-
ward of it. ' " '

- The open waters northwestward of the beach between Wacha-
pPreague Inlet and Little Machipongo Inlet are mud flats bare at
low water, with sloughs leading through them, and are used onfgr by
local fishing and oyster boats. A c%a—xmel has been dredged by
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private enterprise to a depth of 3 feet along the south end of
Drawing Channel to the Swash, and forms a part of the inside route.

Little Machipongo Inlet, 41% miles north-northeastward of Hog
Island lighthouse, had a depth across the bar in 1922 of about 10
feet. It 1s not marked and is used only by local boats of 5 or 6 feet
draft. A house on the point of beach on the south side of the inlet
and a windmill and clughouse on the southeast side of Revel Island
are the only marks visible in approaching the inlet. The appearance
of the water is the best guide in entering, but strangers should not
enter without a pilot.

Quinby is a small post village on the mainland about 514 miles
north-northwestward of Little %Iachipongo Inlet. A draft of 6 feet
can be carried to within 114 miles of it, and the remaining distance is
navigable only for small boats at high water.

Broadwater is a post village of oystermen and fishermen on Hog
Island near the lighthouse. A draft of about 6 feet at low water
can be carried to abreast the village from southward through Heather
Channel, and about 4 feet at high water from the northward through
a crooked unmarked slough leading southward from North Inlet, 2
miles southwestward of ILittle Ma(?hipongo Inlet. There is a pri-
vately dredged basin for small boats west-southwestward of og
Island lighthouse, on which all of the landings are located : the dept§
is about 3 feet. Broadwater is connected by boat with Willis Wharf.

GREAT MACHIPONGO INLET TO CAPE CHARLES.

Great Machipongo Inlet, 2 miles southward of Hog Island light-
house, had a depth across the bar in 1922 of about 15 feet in the
buoyed channel, which led westward into the inlet approximately as
shown on the chart. Breakers form on the bar only in heavy
weather, but form on the shoals on each side at all times. While
the inlet is not subject to radical change with every gale, it has a
slow but steady change from year to year and no permanent direc-
tions can be given. The usual draft of boats using the inlet is 5 or
6 feet, and the deepest draft 14 feet. The prominent marks in ap-
proaching the inlet are Hog Island lighthouse and the old tower 14
mile southward of it. . :

Great Machipongo River, leading westward and northward from
Great Machipongo Inlet, has a least depth of about 17 feet for 12
miles above the inlet to the mouth of Eart—ing Creek, about 6 feet
for a further distance of 5 miles, and is navigable by small boats
at high water for a considerable distance farther. For a distance
of 9145 miles from the inlet it leads through mud flats bare at low
water. It is marked by buoys and lights, as shown on the chart,
but can best be navigated at low water, when the flats show above
water. The best water leads eastward of the large island just .after
entering the mainland. There is little business above the mouth of
Parting Creek. : | o

Willis Wharf is a village on the west side of Parting Creek, 1 mile
above its junction with Great Machipongo River and 13 miles by
water from Great Machipongo Inlet. It is 114 miles from the rail-
road station of Exmore, and is the shipping point for most of the
sea food taken in this vicinity. A draft of 8 feet ean be. brought
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to the wharves at low water, and schooners loaded to 8 feet leave at
high water. In entering the mouth of Parting Creek favor the
north side to avoid a shoal area about in midstream. The best
water leads southward and westward of the island 145 mile above
the mouth, then favors the west side to the wharves.

There are several sloughs leading from Great Machipongo River
southwestward to Sand Shoal Channel. A draft of about 314 feet
at high water can be carried from Great Machipongo Inlet south-
westward in Rowes Hole Channel, then south-southwestward between
two large islands and through Loon Channel to Sand Shoal Inlet.
It is unmarked and local knowledge is required to follow it.

A, draft of about 2 feet at low water and 5 feet at high water can
also be carried up Gould Marsh Channel, through a narrow slough
into Eckichy Channel, and down this to Sand Shoal Channel.

The best and most generally used channel is the most westerly one,
leading through the Deeps and the Ramshorn to the north end of the
Thoroughfare, as described in the directions for the inside route
preceding. :

Sand Shoal Inlet, 7% miles southwestward of Hog Island light-
house and 1114 miles northeastward of Cape Charles lighthouse, had
a depth in 1922 of about 13 feet through the northeast channel, which
is marked by buoys and a lighted range. The range does not mark
the best water. ile the inlet is not subject to radical changes with
every gale, it has a slow but steady change from year to year and no
permanent directions can be given. The southeast and south chan-
nels are used to some extent by local beats, but are unmarked and
should not be attempted by a stranger. The usual draft of boats
using the inlet is 5 or 6 feet and the deepest draft about 14 feet.
The Coast Guard station and a hotel on the south end of Cobb Island,
and two houses on the north end of Wreck Island, are the only marks
visible in approaching the inlet.

Loon Channel, leading northward from Sand Shoal Inlet close to
Cobb Island, can be entered with a draft of about 8 feet. It has a
depth of about 20 feet off the Coast Guard station and is a good
boat anchorage.

. Sand Sheal Channel, leading westward from Sand Shoal Inlet, has
a least width of 14 mile and a least depth of 30 feet in mid-chan-
nel for 5 miles westward from the inlet to its junction with the
Thoroughfare. It is marked by buoys, lights, and beacons, as shown
on the chart, and is easily followed.

. Oyster is a post village on the mainland 1 mile westward of the
intersection oé) Sand Shoal Channel and the Thoroughfare. It is 2
miles from the railroad station of Cheriton, and is the shipping point
for a large amount of sea food. It can be reached through a narrow
crooked slough, bare at low water and having a depth of about 414
feet at high water. The entrance is about 14 mile northwestward
of the Iig%xt at the intersection of Sand Shoal Channel and the
Thoroughfare. o - . ' A

- New Inlet, 9 miles northeastward of Cape Charles lighthouse, is
shoal and unmarked, is very changeable, and is seldom used even
by local boats. A draft of about 6 feet at high water can be carried
from the inlet southwestward and southward into Ship Shoal Chan-

e me_‘_‘a‘ he O . : : o
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nel ; small boats can also pass westward along Great Drum Drain and
northward along Man and Boy Channel to Sand Shoal Channel.

Ship Shoal Inlet, 7 miles northeastward of Cape Charles lighthouse,
had a depth across the bar in 1921 of about 6 feet. It is unmarked
and is used only by local oyster boats of 3 to 5 feet draft. There
is deep water inside but no connection with the main waterways,
except for small boats. A draft of about 2 feet at low water can
be carried along Ship Shoal Channel and through a very crooked
slough through the flats to the Thoroughfare, westward of Cape
Charles lighthouse.

Little Inlet, 514 miles northeastward of Cape Charles lighthouse,
had a depth of about 3 feet in 1921; it is unmarked and is used only
by a few local boats of 2 or 3 feet draft. Small boats can pass from
Little Inlet to Ship Shoal and Smith Island Inlets at high water
only.

Sjrfx:_ith Island TInlet, entering 2 miles south-southwestward of Cape
Charles lighthouse, had a depth in 1921 of about 4 feet. The chan-
nel is buoyed, but is narrow, is subject to rapid change, and the
buoys can not always be depended upon. It is the southern outket
to the inside waters, and is used by many local boats of about 8 to 6
feet draft, carrying sea food to Norfolk, Cape Charles, and other
points,

Fisherman Inlet, entering westward of Cape Charles lighthouse,
has a depth of about 1 foot at low water and 4 feet at high water;
it is used by many boats of 2 or 3 feet draft, and is preferred to
Smith Island Inlet when the depth is sufficient, as it has ample width
and 1s protected from heavy seas. There is a perpendicularly striped
buoy at the western entrance. From here the best water foﬁows the
channel northeastward close along the south point of the mainland,
then east-southeastward across the flats to the channel of Smith
Island Inlet.

Magothy Bay, extending 7 miles northward from Smith Island
Inlet, is shoal except in the main channel, which has a least depth of
about 9 feet from Smith Island northward to Sand Shoal Channel.
The channel is marked at frequent intervals by single pile beacons
with day mark, but can best be navigated by a stranger at low water,
when the flats show above water. _ '

Magotha is a post village on the mainland about 3 miles north-
westward of Cape Charles lighthouse. A draft of about 3 feet at
high water can carried to the wharf through a narrow slough
leaving the main channel just northward of Long Point Island.

There is a long wharf on the northwest side of Smith Island abreast
the (l;ghthouse, to which a depth of 6 feet can be carried from south-
ward. .

CHESAPEAXE BAY.

Chesapeake Bay is 170 miles long from the entrance to the mouth
of Susqrehanna River at the head. It is the approach to the seaports
of Baltimore, Norfolk, Newport News, and many other important
cities, and has a large trade carried in foreign and domestic vessels.
It is also the center of & large oystering and fishing industry.

The main entrance is between Cape Charles on the north and
Cape Henry on the south. It can also be entered from Delaware
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River by vessels of 9 feet draft through the Chesapeake & Delaware
Canal, at the north end of the bay; and from Albemarle Sound by
vessels of 9 feet draft through the Dismal Swamp Canal, and 9.6
feet draft (in 1923) through the Albemarle & Chesapeake Canal,
both connecting the inside waters southward with the Chesapeake
Bay at Norfolk.

The shores of the bay from the south end northward to Patuxent
River entrance on the western side and to Chester River entrance
on the eastern side are generally low and. present no prominent
features. Above these points they are hilly and generally wooded,
rising to a considerable height in the vicinity of Northeast and Sus-
quebhanna Rivers.

The most important tributaries on the western side are generally
broad and deep at their entrances, are navigable for long distances,
and.have a large general trade. Those on the eastern side are gen-
erally shoal at the mouths and have little coasting trade, but are
frequented by many vessels engaged in the bay trade.

Channels.—The main channel of Chesapeake Bay has a least depth
of 35 feet from the entrance to Baltimore, a distance of 149 miles.
It follows the natural channel of the bay from the entrance to Sandy
Point, 21 miles below Baltimore, except throu h the new York Spit
Channel, which is a dredged cut 85 feet deep an% 1,000 feet wide, but
is not used except by deep-draft vessels. This channel is restricted by
regulation to vesse passin% up or down the bay. It is unlawful
for any vessel to cross the channel or to enter it at any other point
than at the ends and in the direction of its axis, after whic the
channel must be followed for its entire length. The limits of the
channel are marked by gas and spar buoys. From Sandy Point to
Baltimore it leads through a dredged channel. The channel in the
bay has ample width, is well marked, and easy of navigation either
by day or night. It leads_close to middle grounds %lust inside the

entrance, but above the midchannel is clear, though shoals make off
_for a long distance from many of the points.

Pilots.— Pilotage is compulsory between Chesapeake Bay entrance
and Smith Point, Yorktown, Newport News, Norfolk, or any inter-
mediate point, for all vessels other than vessels exclusively engaged
in the coastwise trade and those made exem%t by United States
statutes, if spoken outside of a line with Cape Hen bearing south.
Pilotage is also compulsory for foreign vessels and vessels from a
foreign port and all vessels sailing under re%ister, bound to and from
Baltimore, except vessels employed in and licensed for the coastin%
trade and American vessels laden either in whole or in part with coa
or coke mined in the United States.

_Virginia pilots are_taken to any port in Virginia, and Marfrla:nd
pilots to any port in Maryland. o pilot steamers will usually be
found cruising outside the entrance of the bay, except when one goes
in for supplies, at which time both Virginia and Maryland pilots are
aboard one steamer. The night signal for a Virginia pilot is one long
and one short blast of Whist%e, and for a Maryland pilot three long
and one short blasts. Vessels bound up the Potomac usually take a
Maryland pilot, if any, who on reaching the river turns the vessel over
to a river pilot or takes the vessel up imself. The pilotage fees in
either case are the same to Washington as to the port of Baltimore.
Pilots for the smaller tributaries of the bay are oystermen or fisher-
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men living in the vicinity, and can be obtained from boats at work

near the entrances or on signal from shore.
The fees for piloting to or from Smith Point, Yorktown, Newport
News, or Norfolk or intermediate points are as follows:

For every vessel drawing- Prer foot.
Under 8B feet e e e 2. 00
8 feet and under 10 feet ___ . 2.5
10 feet and under 13 feet—— - 3.50
13 feet and under 16 feet_ .____________. U 4. 00
16 feet and under 20 feet . o 4. 50
20 feet or over—_ . D. 00

If any vessel be boarded or spoken 20 miles eastward of Cape Henry, $0.25
per foot shall be added to the foregoing rates.

All vessels coming into Hampton Roads seeking, in ballast, shall pay the
=ame rate of pilotage as vessels calling for the sole purpose of coaling : Pro-
vided, however, That if such vessel coming to Hampton Roads, seeking, if
afterward chartered to load in any port or place in this State, she shall pay
the usual pilotage in and out as though she had come to a direct port. All
steamers calling at any port or place in this State for the sole purpose of coal-
ing shall pay $1 less per foot than the regular rates under 10 feet, and all
vessels drawing 10 feet and under 20 feet shall pay $1.50 per foot less than
regular rates; and all such vessels drawing 20 feet and over shall pay $2 less
per foot than the regular rates. All vessels having paid inward pilotage thuat
go from Norfolk to Newport News or from Newport News to Norfolk, to load
or finish loading, shall, if they take a pilot (which shall be optional with the
master), pay a fee of $10 te the pilot for transporting such vessel between said

ports,
Vessels coming from sea to Hampton Roads and thence to any port in Mary-

land shall be subject to the same rate of pilotage as vessels bound from New-
port News to sea. :

The pilotage fee between Newport News and any point on James
River is $1.50 per foot, but pilotage is not ccmfpulsory.

Pilotage fees to and from Baltimore are as follows:

For every vessel of 15 feet or over draft, $5 per foot; for every vessel of 12
feet and under 15 feet draft, $4 per foot; for every vessel of less than 12 feet

draft, $3.50 per foot.

Any vessel bound from Baltimore to sea, subject to pilotage, and golng into
Hampton Roads for any cause except distress of weather, shall pay a fee of
$12 for inward pilotage and $10 for outward pilotage in addiiion to the regular

fee.

Towboats.—Towboats will sometimes be found cruising in the
lower part of the bay near the entrance, and they will sometimes be
found in the bay between the entrance and the mouth of Patapsco
River. At Old Point Comfort tugs may be ordered by telegraph to
Hampton Roads from Norfolk ang Baltimore. Towboats from Bal-
timﬁ}]redseldom cruise below Sandy Point lighthouse unless previously
notified. . :

Anchorages—The following anchorages are the principal ones
available for vessels bound up and down Chesapeake Bay: Liynn-
haven Roads, just westward of Cape Henry, affords shelter against.
southerly winds in depths of 20 to 28 feet; Hampton Roads is a
secure anchorage in all weather for vessels of any draft and is
reached through a dredged channel 8714 feet deep; York River above
Tue Marshes lighthouse affords good anchorage in 6 to 11 fathoms,
protected from all but easterly winds; Mobjaﬁ Bay has secure an-
chorage westward of New Point Comfort in depths of 10 to 24 feet;
Rappahannock River has anchorage within its mouth in depths of 3
to 10 fathoms; Great Wicomico River affords secure anchorage in
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depths of 15 to 20 feet; anchorage secure from northerly winds can
be had in depths of 15 to 30 feet 1n Cornfield Harbor inside of Point
Lookout, and secure anchorage in any weather in St. Marys River, 5
miles northwestward; Patuxent River entrance affords secure an-
chorage for the largest ships, well sheltered and with good holding
ground. There are several good anchorages on the eastern side of
the bay, but they are seldom used by strangers.

Speed trial course.—A speed trial course 1 nautical mile long has
been established on the western side of Kent Island, 5 miles north-
ward of Bloody Point Bar lighthouse. The ranges are masts with
white day marks. A line joining Bloody Point Bar and Sandy Point
lighthouses leads at right angles to the ranges. Buoys have been
established northward and southward of the course to mark the
approach.

Supplies.—Baltimore, Norfolk, and Newport News are available as
coaling ports for large vessels and have wharves equipped for rapid
coaling. Water and ship-chandlers’ supplies are obtainable at these
places. As mentioned under the different headings, supplies can
be obtained at many other places, but the quantity is apt to be limited
and the facilities are not always good. Small vessels and motor boats
bound up and down Chesapeake Bay and desiring supplies can best
obtain them at Cape Charles, Reedville, Solomons Island, or An-
napolis.

Repairs.—Repairs to the hulls and machinery of large vessels can
be made at Baltimore, Newport News, and Norfolk. Places near
Chesapeake Bay where repairs to small vessels can be made are
Hampton, Salomons Island, Annapolis, and Crisfield. Further in-
formation is given under the different headings, and a table of
largest dry docks and marine railways is given on page 5.

list of storm warning display stations of the United States
Weather Bureau is given on page 7.

Fog.—See page 5. .

The reporting station for vessels entering Chesapeake Bay is at
Cape Henry, from which vessels are reported to Norfolk and Balti-
more either day or night, and with which vessels can communicate
by use of the International Code by day or a flashing lamp and the
Morse Code by night. Messages to or from vessels will be forwarded
to destination. \%essels bound to Baltimore are also reported from
Cove Point and Sparrows Point.

Quarantine.—Quarantine for all ports on Chesapeake Bay and

tributaries, except Baltimore, is conducted by the United States
Public Health Service. Vessels are boarded when off Old Point
Comfort.
. Vessels bound to Washington should preferably stop at the board-
Ing station in Hampton Roads. Otherwise the boarding station is at
Alexandria, where the facilities are not as good and some delay may
be _experienced.

Vessels bound to Baltimore are not required to stop at Hampton
Roads, but are inspected at the quarantine station at Leading Point,
Patapsco River, where the laws of the State of Maryland and the
quarantine regulations of the city of Baltimore are in_ force; in gen-
eral, the minimum requirements are in accordance with the United
States Public Health Service. :
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Fish weirs are numerous in Chesapeake Bay and tributaries in
season, the fishing season usually lasting from about March to July
and from October to December, and many of them will be found in
position throughout the year. They are thickest on the western
side of the bay from Hampton Roads to Potomac River, but will
be found throughout the bay and for a considerable distance above
the entrances to the tributaries. Areas of possible fish traps should
be avoided by small craft, especially at night, on account of the
danger from stakes which may have been broken off and not removed.

Regulations governing the establishment of fish-net stakes in
Chesapeake Bay and tributaries are prescribed by the Secretary
of War. The general supervision of fishing structures is controlled
by the Chief of Engineers, United States Army, Washington, D. C.,
from whom copies of the regulations and additional information
may be obtained. I.ines showing the limits of possible fish traps in
Chesapeake Bay are shown on Coast and Geodetic Survey charts
Nos. 77 and 78.

Fish stakes are prohibited within the regularly established or
followed boat routes, such channels to have a width in the approach
to the mouth of any tributary of not less than one-third the width
of the mouth. In the tributaries they are prohibited at a greater
distance from shore than one-third the distance across the stream
from point to point in the wide portions, and from shore to shore
elsewhere.

The outer end of each trap must have a bush or other suitable
day mark, and a white light at night. When navigation is sible
between the trap and shore, the inner end must have a red ight at
night. There must be a clear space of at least 200 feet between ad-
joining traps. Black and white horizontally striped buoys are
established in many places in Chesapeake Bay a,ndpetributaries to
mark the outer limits of possible fish traps.

Ice.——In severe winters ice forms in the head of the bay and in
many of its tributaries. Under the influence of wind and tide ice
will sometimes be met as far down the bay as Cove Point, very sel-
dom below this. The weather shore is generally free from ice. Large
steam vessels can always pass up and down the bay, but some of the
tributaries may be closed to navigation for a period of a month or
more during the winter. To vessels bound to and from Baltimore,
ice sufficient to interfere with navigation of vessels is most often
found in the vicinity of Seven Foot Knoll lighthouse, where ice
%ack.s are of frequent occurrence. The ice-breaker steamers from

3altimore attempt to keeé) the channel open, but navigation is some-
times blocked for limited periods, and none but the '
enter or leave at night when ice may be expected.

In the tributaries north of Pocomoke Sound entrance on the east-
ern side and York River on the western side ice sufficient to interfere
with navigation of small vessels and motor boats ma be met with
at any time between January 1 and April 1, and norti of Pata
{lihtvg entrance ice is sometimes found a little before and after these

The ice from Tangier and Pocomoke Sounds does not interfere
with the }m('fer vessels in the bay, but small vessels engaged in
oystering and fishing are frequently held up by the ice, especially in

largest vessels
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Kedges and Hooper Straits, and are forced to employ towboats to
assist them.

‘Tides.—A table of tides is given on page 21. Further information
is given under the different tributaries. Full tidal information is
given in the tide tables for the Atlantic coast of the United States.

CURRENTS, CHESAPEAKE DAY.

The tidal currents in the bay and its tributaries are greatly influ-
enced by the winds, which also affect the rise and fall of the tides
to a marked extent, especially near the head of the bay. Strong
northerly winds will increase the velocity of the ebb current and
may, for a period, interrupt the flood current, while a strong south-
erly wind will increase the velocity of the flood current and may
interrupt or retard the ebb current. Under normal conditions the
velocity of the flood at strength is 1 knot at the Tail of the Horse-
shoe and 0.6 knot off Sandy Point, and the velocity of the ebb at
strength is 1.5 knots at the Tail of the Horseshoe and 0.7 knot off
Sandy Point. In the entrance of the bay and between the Middle
Ground and the Tail of the Horseshoe and in the channels eastward
of the Middle Ground the currents have a somewhat greater velocity,
and under the influence of strong winds the shoals will sometimes
be marked by rips. The effects of the flood and ebb currents are
marked at the entrances of the principal tributaries, the effect bein
felt sometimes for a considerable distance from the entrances. O
the mouths of York, Rappahannock, and Potomac Rivers, especially
the iigter, a considerable set by ebb or flood currents is often expe-
rienced.

At Tail of the Horseshoe gas and bell buoy.—Slack water before the
flood occurs about 5 minutes after the time when the current turns
northwest at Chesapeake Bay entrance (or approximately 2 hours 50
minutes before time of high water at Old Point Comfort), and
slack water before the ebb about 5 minutes after the time when the
current turns southeast at Chesapeake Bay entrance (or approxi-
mately 2 hours 40 minutes after time of high water at Old Point
Comfort). The mean velocity of the current at strength of flood is
1 knot, and at strength of ebb is 1.5 knots. These velocities are in-
fluenced to a considerable extent by winds. A westerly gale will at
times cause a very strong ebb current and will greatly diminish the
flood current, and an easterly gale will at times cause a very strong
flood current and will greatly diminish the ebb current. The maxi-
mum strength of current against a strong gale may sometimes fall as
low as 0.¥ knot. During six months of observations in the summer
and fall the greatest ebb current measured was 2.8 knots during a
northwester, and the greatest flood current observed was 2.6 knots in
an easterly gale. '

At Middle Ground gas and whistle buoy No. 10.—Slack water before
the flood occurs about 30 minutes after the time when the current
turns northwest at Chesapeake Bay entrance (or approximately 2
hours 40 minutes before the time of high water at Old Point Com-
fort), and slack water before the ebb occurs about 30 minutes after
the time when the current turns southeast at Chesapeake Bay en-
trance (or approximately 2 hours 40 minutes after time of high
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water at Old Point Comfort). The mean velocity of the current at
strength of flood is 1 knot and at strength of ebb 1s 1.5 knots.

Off Wolf Trap Lighthouse.—Slack water before the flood occurs about
1 hour 50 minutes after the time when the current turns northwest
at Chesapeake Bay entrance (or approximately 1 hour 30 minutes
before time of high water at Old Point Comfort), and slack water
before the ebb about 2 hours 25 minutes after the time when the
current turns southeast at Chesapeake Bay entrance (or approxi-
mately 1 hour 40 minutes before time of low water at Old Point
Comfort). The mean velocity of the current at strength of flood
(northerly) is 1 knot and at strength of ebb (southerly) 1s 1.5 knots.

Southeast of Windmill Point Lighthouse.—Off the mouth of the Rap-
pahannock River a set to the eastward, due to an ebb current, and to
the westward (to a less extent), due to a flocd current, is often ex-
perienced.

Off Windmill Point.—The time of greatest strength of ebb current is
about 45 minutes before the time when the current turns northwest
at Chesapeake Bay entrance (or approximately 2 hours 30 minutes
after time of low water at Old Point. Comfort), and time of greatest
strength of flood current is about the time when the current turns
southeast at Chesapeake Bay entrance (or approximately 2 hours 15
minutes after time of high water at Old Point Comfort). Slack
water before the flood occurs about 2 hours 30 minutes after the time
when the current turns northwest at Chesapeake Bay entrance (or
approximately 40 minutes before the time of high water at Old
Point Comfort), and slack water before the ebb oceurs about 3 hours
after the current turns southeast at Chesapeake Bay entrance (or
approximately 40 minutes before time of low water at Old Point
Comfort).

Off Smith Point Lighthouse.—Slack water before the flood occurs
about 3 hours 15 minutes after the time when the current turns north-
west at Chesapeake Bay entrance (or approximately at time of high
water at Old Point Comfort), and slack water before the ebb occurs
about 3 hours 15 minutes after the time when the current turns
southeast at Chesapeake Bay entrance (or approximately at time of
low water at Old Point Comfort). : S :

Between Smith Point and Point Lookout.—A considerable set to the
eastward due to an ebb current and to the westward due to a Hood
current 1s frequently experienced. The time of greatest strength
of ebb current occurs about 45 minutes after the time when the cur-
rent turns northwest at Chesapeake Bay entrance (or approximately
3 hours after time of low water at Old Point Comfort or about 1
hour before time of high water at Baltimore). 'The time of greatest
strength of flood occurs about 1 hour 15 minutes after the time when
the current turns southeast at Chesapeake Bay entrance (or approxi-
mately 3 hours after time of high water at Old Point. Comfort or
1 hour 15 minutes before time of low water at Baltimore). The
mean velocity of the current at strength of flood is 0.8 knot and at
strength of ebb is 1 knot. o _

Off Point No Point.—Slack water before the flood cceurs about 1 hour
15 minutes before the time when the current turns southeast at
Chesapeake Bay entrance (or approximately 1 hour after time of
high water at Old Point Comfort or about 3 hours before time of
low water at Baltimore) ; slack water before the ebb eccurs about
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1 hour 40 minutes before the time when the current turns northwest
at Chesapeake Bay entrance (or approximately 1 hour after time of
low water at Old Point Comfort or 3 hours before time of high water
at Baltimore).

Off Hooper Island Lighthouse.—Slack water before the flood occurs
about 30 minutes before the time when the current turns southeast
at Chesapeake Bay entrance (or approximately 2 hours 30 minutes
before time of low water at Baltimore), and slack water before the
ebb occurs about 1 hour 15 minutes before the time when the cur-
rent turns northwest at Chesapeake Bay entrance (or approximately
2 hours 40 minutes before time of high water at Baltimore). The
mean velocity at strength of current is 0.5 knot at flood and 0.6
knot at ebb.

Off Cove Point.—Slack water before the flood occurs about 20 minutes
after the time when the current turns southeast at Chesapeake Bay
entrance (or approximately 1 hour 40 minutes before time of low
water at Baltimore), and slack water before the ebb occurs about
25 minutes before the time when the current turns northwest at
Chesapeake Bay entrance (or approximately 1 hour 40 minutes be-
fore time of high water at Baltimore). The mean velocity of current
at strength of flood is 0.7 knot and at strength of ebb is 0.8 knot.

Off Sharps Island Lighthouse.—Slack water before the flood occurs
about 1 hour 45 minutes after the time when the current turns south-
east at Chesapeake Bay entrance (or approximately 20 minutes before
time of law water at Baltimore), and slack water before the ebb
about 1 hour 15 minutes after the time when the current turns north-
west at Chesapeake Bay entrance (or about the time of high water
at Baltimore).

Off Sandy Point Lighthouse.—Slack water before the flood occurs
about 3 hours after the time when the current turns southeast at
Chesapeake Bay entrance (or approximately 1 hour after the time
of law water at Baltimore), and slack water before the ebb oceurs
about 1 hour 50 minutes after the time when the current turns north-
west, at Chesapeake Bay entrance (or approximately 30 minutes after
the time of high water at Baltimore).

At Sandy Point.—The mean velocity of the current at strength of
flood is 0.6 knot and at strength of ebb is 0.7 knot. Proceeding north-
ward from Sandy Point, the strength of the current diminishes rap-
idly, being about 0. 5 knot at Seven Foot Knoll and 0.3 knot at Fort
McHenry at strength of flood or ebb.

At Fort McHenry.—Slack water before the flood occurs about 3 hours
30 minutes after the time when the current turns southeast at Chesa-
>eake Bay entrance (or approximately 15 minutes after the time of
ow water at Baltimore), and slack water before the ebb occurs about
2 hours 10 minutes after the time when the current turns northwest
at Chesapeake Bay entrance (or approximately 45 minutes after the
time of high water at Baltimore). In Baltimore Harbor the cur-
rents are small. ‘ - . .

- Further current information for Chesapeake Bay is given in the
Current Tables for the Atlantic coast of the United States. These
tables include the predicted times of slack water for Chesapeake Bay
entrance, current diagram of Chesapeake Bay with egplan_at}.on and
time differences for slack water for many places in Chesapeake
Bay. They are for sale at 10 cents per copy from the sales agents.
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GENERAL REMAREKS, APPROACHES TO CHESAPEAKE BAY.

The prominent landmarks visible in approaching Chesapeake Bay
entrance are described on page 102.

From northward.—General remarks and directions for the outside
coast from New York to Chesapeake Bay are given on page 27. Cur-
rents for the outside coast are given on page 25.

From eastward.—The entrance may be approached boldly, as there
are no outlying dangers. Twenty fathoms will be found about 45
miles eastward of Cape Henry; inside that depth the water shoals
irregularly. In clear weather Cape Henry and Cape Charles light-
houses and Cape Charles light vessel will be made about the same
time at night, if standing westward near the parallel of 37° N. In
thick weather safety may be insured by keeping in 10 fathoms.
When in latitude 37° N. and 30 fathoms of water, a west (mag.)
course will lead directly for Cape Henry lighthouse, but depths of
914 to 6 fathoms will be found from 5 to 14 miles eastward of the
lighthouse, and deep-draft vessels in heavy weather should pass
southward of these spots.

From southward.—Between Cape Henry and Cape Hatteras, a
distance of about 105 miles, there are no dangerous outlying shoals
over 5 miles from the beach; with the exception of a few places,
5 to 9 fathoms may be carried as close as 1 mile from the ch.
Vessels of the deepest draft may, in smooth weather, run as close as
5 miles from the beach, but are not advised to do so, as it is a
dangerous coast to be caught on in an easterly gale. The narrow
stretch of sand beach forming the greater length of the coast is low
and frequently may not be visible more than 4 or 5 miles. The
100-fathom. curve, which, abreast of Cape Henry, is about 65
miles offshore adually approaches the coast. southward and south-
east of Cape Hatteras i1s only about 20 miles from the beach. The
80-fathom curve is about 5 miles inside of the 100-fathom curve.
Abreast of Cape Henry 20 fathoms will be found about 45 miles off
the coast, but farther southward that depth is found closer in, and
at Cape Hatteras it is only 11 miles offshore. Inside of 15 fathoms
the depths are extremely irregular, and there are many holes of lim-
ited extent lying far inside of the general limits of corresponding
depth. 1In thick weather close attention should be paid to the sound-
ings and the chart, and even then the navigator may be confused
by the irregularities in depth. ’

DIRECTIONS, CHESAPEAKE BAY.

Directions for entering Hampton Roads are given on page 107,
and for Patapsco River and Baltimore Harbor on age 184. Direc-
tions from the head of Chesapeake Bay to Norfolk for vessels follow-
m%f;he inside route are given on page 238. ' '

e least depth in the channel between Chesapeake Bay entrance
. and the entrance to the dredged channel leadin to Baltimore is in
the dredged channel eastward of York Spit, which is 85 feet deep
and 1,000 feet wide. Between the entrance to the bay and this point
the channel leads between Middle Ground Shoal and Tail o¥ the
Horseshoe and is well marked by buoys. Northward of York Spit
the bay is clear in mid-channel, but shoals extend a long distance off
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many of the points and islands. Strangers, unless in small boats,
should keep outside the buoys and lighthouses marking the ends of
the shoals.

The following table gives courses and distances from Chesapeake
Bay entrance gas, whistling, and submarine bell buoy to the entrance
of the dredged channel leading to Baltimore. They lead in a least
depth of 35 feet, which is found in the new York Spit dredged chan-
nel. Between Tail of the Horseshoe gas and bell buoy and Wolf
Trap lighthouse vessels of less than 20 feet draft often pass west-
ward of York Spit Channel. Many deviations from these courses are
possible for light-draft vessels, but for these the chart is the guide:

Course,

Distance
in nauti-
True. Magnetic. calmiles.
-]
1. Chesapeake Bay entrance gas, whistling, and submarine bell 30 | NW g N......... 814
buoy to 2 mile{; northeastward of Ca ’Henry lighthouse. “
2. To 1 mile southeastward of York Bpit Channel entrance gas 324 | NNW. 3/ W...... 1414

and whistling buoy.

The course leads close eastward of Tail of the Horseshos
as and bejl buoieand 14 mile or more westward of the red
uoys marking the Middle Ground and 3¢ mile westward

of Middle Ground gas and whistling buoy No. 10.

3. To York 8pit Channel lower entrance gas buoys.........-.... 1 N.%E__...._ ... 234

The course leads eastward of York 8pit Channel entrance
gas and whistling buoy.

4. In York Bpit Channeltonorthend. .. .. ... .. o o.veienaon. 17 | NNE_ ... .ae.o.. 314
5. To 3 miles eastward of Wolf Trap lighthouse. .. ... ... ..... 2| N.3{E........... 9
6. To 3¢ mile westward of Tangier Isiand Shoal Lump gas and 354 | N eniiecnaenns 2334

bell buoy. N

The course leads 4 miles eastward of Windmill Pcint

Iighthouse.
7. To 1 mile eastward of Smith Point lighthouse................ 5| N.byE _........ 614
8. To cloge westward of Bharps Island gas and bell buoy........ 343 | W, vgw .......... 4234

The course jeads 134 miles eastward of Point No Point
124 miles éast ward of Gedar Point lighthouse, 234
miles westward of H r Island lighthouse, and 1 mile
eastward of Cove Point lighthouse.

9. To Poplar Island Shoal %as and bellbuoy. ... ...ocoeaoa.... 357 | N. 8{)& ) 12
10. To 1 mile eastward of Thomas Point Shosal lighthouse. _..... S N.byE.ME_____ 9
11. Teo 34 mile eastward of Bs.nd{l Point lighthouse.............. 15| N.byE.:gE.___. 734
12. To gas and bell buoy at south end of Craighill Channel. .. ... 343 | N. g W, o eenen- 31

The course leads 3¢ mile eastward of Baltitnore lighthouse
and westward of twored buoys.

_ Vessels desiring to pass westward of York Spit Channel can con-
tinue the 324° true (NNW. 34 W. mag.) course for 1 mile up to
York Spit Channel entrance gas and whistling buoy, then steer 8°
true (N. by E. 14 E. mag.) for 1414 miles to a position 3 miles east-
:vagl‘d of V?;oif Trap lighthouse, and then follow the courses in the
-able. _

CHESAPEAKE BAY ENTRANCE.

The entrance to Chesapeake Bay leading between Cape Charles
on the north and Cape Henry on the south is about 10 miles wide;
the main channel leads along the south side and is broad and deep.
The northern half of the entrance is obstructed by shoals througt
which several minor channels lead.
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The channel leading westward along the south side of Nautilus
Shoal and northward along the west side of Fisherman Island and
through either North or Beach Channels, is buoyed, had a least depth
by the last survey of about 18 feet, and is used by fish steamers and
tugboats up to 12 feet draft, but the shoals are subject to consider-
able change, and the channel is not recommended for strangers.
Nautilus Shoal is moving rapidly southwestward. The general
direction of movement of the shoals westward of Nautilus Shoal is
southward, though the rate of movement is generally slow.

The most prominent landmarks in approaching the entrance to
Chesapeake Bay are Cape Charles lighthouse and Cape Charles old
tower on Smith Island, and a tank and several buildings on Fisher-
man Island, all on the north side; and Cape Henry, Cage Henry
Lighthouse, and Cape Henry old tower on the south side. Cape
Charles lighthouse and old tower are described on page 79. )

Cape Henry is a prominent bold range of sand hills 80 feet high,
with lower ones near the water. On the beach near the point of the
cape 1s Cape Henry lighthouse, and 340 feet southwestward of it is
a white unused light tower; near the lighthouse are a storm-warning
display station and a seacoast telegraph station of the United States
Weather Bureau, from which vessels are reported to Norfolk and
Baltimore, and with which they may communicate by the use of
International code signals by day or the Morse code by night.

Cape Henry lighthouse is an octagonal pyramidal tower, upper and
lower half of each face alternately black and white. The ight is
group flashing white (group of 3 flashes every 20 seconds), with a red
sector between 155° true (S. by E. 34 E. mag.) and 233° true (SW.
by W. 14 W. mag.). 157 feet above the water, and visible 19 miles.

he fog signal is a siren, blast 4 seconds, silent 41 seconds. A radio
fog signal transmits a series of 2 dots followed by a dash, for 20
seconds, silent 15 seconds, 1,000-meter wave length.

Tail of the Horseshoe gas and bell buoy, red and black horizontal
stripes; the light is flashing white every 2 seconds, flash 0.5 second
duration. The bell sounds continuously 1 stroke every 15 seconds.

Lynnhaven Roads, an oi)en bight extending from 2 to 5 miles west-
ward from Cape Henry lighthouse, is sometimes used as an anchor-
age and is protected from southerly winds. It has depths of 20 to
28 feet. The shoaling is abrupt eastward of Lynnhaven Inlet, and
the 18-foot curve lies nowhere more than 3% mile from shore. West-
ward of the inlet the shoaling is gradual, and depths of 18 feet can
be found 34 mile from shore.

Lynnhaven Inlet, on the south side of Lynnhaven Roads, forms the
approach to Lynnhaven Bay and several other shoal bays. It had a
depth by the last sz.xrvcg of 215 feet across the bar, but is subject
to frequent change, and loecal knowledge is required to enter. A
bridge with a draw opening 30 feet wide crosses the inlet just inside
the entrance. The depths in the bays inside are 2 to 10 feet, and. they
are frequented by many small craft engaged in oystering-and fishing.

mmx ROADS AND NEWPORT NEWS.
Hampton Roads, at the south end of Chesapeake Bay, 16 miles west-

ward of Cape Henry, is the approach to Norfolk, Newport News,

and points on the James River to Richmond, and is also one of the



SANDY HOOK TO CAPE HEXNRY. 103

important anchorages on the east coast of the United States. A
well-marked channel with a least depth of 3714 feet leads into Hamp-
ton Roads, where there is secure anchorage for vessels of any draft.

Willoughby Bank is on the south side of the channel into Hampton
Roads. From Fort Wool (Rip Raps) the shoalest part of the bank
extends 214 miles east-northeastward and is marked off its north-
east end by a gas and bell buoy and off the north side by a gas buoy.
This part of the bank has been used as a dumping ground and has
Iittle depth over it. Just southward of Fort Wool is a narrow
channel with a depth of 13 feet, which leads south of Willoughby
Bank; it is little used except by boats engaged in dredging oper-
ations.

Willoughby Bay, formed by Willonghby Spit and the shoals extend-
ing northward from it and by Sewall Point, has depths of 8 to 12
feet in the outer part and 3 to 5 feet in the eastern end. The build-
1ings of the naval base on the south side are prominent. There is a
wharf on the western end of Willoughby Spit at which the ferry
from Old Point Comfort lands, and there is an electric road from
here to Ocean View and Norfolk. The entrance to the bay is 34 mile
west-southwestward of Fort Wool, has a depth of 7 feet., and is
marked by a light and bell buoy on the west side and a black buoy
on the east side. In entering leave the light 40 yards on the starboard
side. There is a light on the western edge of the shoal, about midway
between the entrance and the wharf at Willoughby Spit. A dredged
channel, 15 feet deep and marked by buoys, leads along the north side
of the naval base to the entrance to the lagoon. Mason Creek, on the
south side of Willoughby Bay, is nearly bare at the entrance at low
water and is little used. Xt is crossed by a drawbridge just inside the
entrance. Bush Creek is reached through a dredged channel east of -
the naval base. It is used chiefly by small boats of the Navy.

Horseshoe is described under the heading “ Hampton Roads to
York River.” Thimble Shoal, with depths of 9 to 11 feet, forms the
south edge of the Horseshoe, and forms the north side of the chan-
nel into Hampton Roads between Thimble Shoal lighthouse and
Old Point Comfort.

0ld Point Comfort, on the north side, at the entrance to Hampton
Roads, is & summer resort and the site of a military post (Fort
Monroe). It has communication by railroad and electric road with
Hampton and Newport News, with Norfolk by steamer, and with
the west end of Willoughby %pit by ferry, from which an electric
road runs te Ocean View and Norfolk. Most of the steamers plying
from Norfolk to points on Chesapeake Bay and tributaries land at
Old Point Comfort. Gasoline, provisions, and water in small quan-
tities are obtainable. Landing at the wharf is often rendered diffi-
cult by the strong tidal currents. The first of the ebb tide sets south-
eastward from the wharf and the last of the ebb sets directly on
the wharf and northward through the opening eastward of Hamp-
ton Bar. The direction of the flood current is approximately west-
southwestward.. . :

Mother Hawkins Hole is an anchorage, with depths of 9 to 12 feet,
much used by small local craft, on the west side of Old Point Com-
fort and north of the easterly end of Hampton Bar. The entrance
is between the wharf at Old Point Comfort and the horizontally
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striped buoy close westward of it and has a depth of 18 feet. Lead-
ing northward from the west end of Old Point Comfort is a buoyed
channel with depths of 7 to 20 feet, which affords good anchorage
for boats.

Mill Creek, inside of Old Point Comfort, has large areas bare at low
water and several narrow channels. It is crossed by two fixed
bridges at the mouth, under which small boats can pass. The creek
is little used.

Hampton Bar, with 2 to 5 feet over it, extends from 100 yards to 2
miles west-southwestward from Old Point Comfort; it is marked
by red buoys on the south side and horizontally striped buoys at
each end.

Hampton Creek, 114 miles west-northwestward of Old Point Com-
fort, is the approach to the town of Hampton. There is a depth of
9 feet across Hampton Flats from both eastward and southwestward
to the entrance and the same depth in the channel in the creek.
Steamers from Norfolk make regular trips to several wharves in the
creek. It is the headquarters of a large number of boats engaged
in oystering and fishing and has some trade in schooners and barges,
the deepest draft bein%' 10 feet. The part of the river between the
public wharf and the lower bridge, a distance of 14 mile, is used as
an anchorage for boats. The river is crossed by several fixed bridges,
and there is no navigation above them except in small motor boats
without houses. Gasoline, provisions, coal, and water are obtainable,
and there is a shipyard ang railway capable of hauling out vessels
of 125 tons, 125 feet length, 9 feet draft aft, and 6 feet forward.

Hampton Creek is usually approached from eastward, northward
of Hampton Bar. Pass 300 yards southward and 175 yards west-
ward of Hampton Creek light, off the entrance, and 150 feet west-
ward of the red buoy near the entrance. Then head midway be-
tween the wharves at the entrance, Eass in mid-channel eastward of
a black buoy about 14 mile above the entrance, and then follow the
wharves on the west side at a distance of about 100 feet.

Newport News is an important seaport and has a trade in vessels up
to 3234 feet draft. It is the terminus of the Chesapeake & Ohio
Railroad, which owns the wharves, grain elevator, and coal chutes
at the southeast end of the city. It is also the site of the Newport
News Ship Bmlduxtg & Dry Dock Co. plant, which has wharves at
the northwest end of the city. There are sufficient depths at the ship-
yard and railroad piers for the largest vessels. Many steamers and
small craft land at the Old Dominion Land Co. wharf. Gasoline,
ice, and provisions may be obtained from this wharf., J ust southward
of this wharf is an inclosed basin for small boats about 150 yards
square, having a.depth of 7 feet in the entrange and 2 to 8 feet inside;
it is privately owned but open to public use. The landing has begun
to deteriorate, and the basin is not used as much as formerly.

A harbor for small craft and a municipal pier have been constructed
by the city of Newport News in the mouth of Newport News Creek,
34 mile southeastward of the most southerly coal pier. The harbor is
3,800 feet long and 300 feet wide. In 1922 there was a depth of 13
feet at the outer end of the pier, 9 feet at the entrance to the harbor,
and 9 to 11 feet in mid-channel inside the harbor. The best water
- 1n approaching the entrance is from southwestward and leads close
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a!on.% the western side of the pier in entering. Gasoline and yacht
supplies may be obtained. A ferry leavesnt%le municipal pier for
Sewall Point, where electric cars make connection for Norfolk.

Channels.—The approach to Hampton Roads from eastward is
through Thimble Shoal Channel, which has been dredged to a depth
of 8714 feet and width of 400 feet and is marked by red gas buoys
on the north side and black (flashing white) gas buoys on the south
side. The least depths outside of and near the dredged channel are
27 to 35 feet.

The following regulations prescribed by the Government restrict
the use of this channel:

1. The use of Thimble Shoal Channel is hereby restricted to mavigation by
vessels of greater draft than 25 feet or by towboats with fows drawing rmore
than 25 feet. Vessels, either sailing or power, and all tows drawing less than
25 feet are not permitted to use this channel

2. Vessels permitted to use Thimble Shoal Channel under section 1 of these
regulations must proceed through channel at a reasonable speed such as not
to endanger other vessels and not to interfere with any work which may become
necessary in maintaining, surveying, or buoying the channel; and they must
not anchor in the channel, except in cases of emergency, such as fog or accident,
which would render progress unsafe or impossible.

3. These regulations are not to be construed as prohibiting any necessary use
of the channel by any Government boats while on Government duty, nor in
emergencies by pilot boats, whether steam or =sail, nor by police boats.

From the western end of Thimble Shoal Channel to the eastern end
of Newport News Middle Ground the channel has am le. width and
depth and is marked by Thimble Shoal and Old Point omfort light-
houses and by several {uoys, some of which are lighted.

Two channels have been dredged around Newport News Middle
Ground to Newport News. The straight channel northward of
the Middle Ground has been dredged to a depth of 35 feet and width
of 600 feet. It is marked by red gas buoys (flashing white) on
the north side and black gas %uoys (occulting white) on the south
side. The currents do not always set fair with the channel, espe-
cially with strong winds, and some trouble has been eX}ierlenced at
times by deep-draft vessels to keep in the channel. The least depths
outside of and near the dredged channel are 21 to 24 feet.

The curved channel southward of Newport News Middle Ground
was dredged to a depth of 30 feet and width of 500 feet, but shoaling
has occurred and the channel will not be redredged. The area
southward of the Middle Ground is now considered as anchorage
grounds and the old channel is not marked.

Prominent objects.—In approaching Hampton Roads the most
prominent objects are: Thimble Shoal lighthouse (red conical tower
o 'er%}; Old Point Comfort lighthouse (white tower) ; the buildings
at Old Point Comfort; Fort Wool, a low gray structure on the south
side of the entrance abreast Old Point Comfort; and a large group
of buildings at Ocean View, a summer resort on the beach 4 miles
southeastward of Old Point Comfort. . .

¥From inside the entrance some of the prominent objects are: A
tower, the hiﬁh dome of the Soldiers’ Home, and several prominent
chimneys at Hampton; a grain elevator at Newport News; Newport
News Elﬁle Ground lighthouse gbrown. conical tower on ier) ; the
piers and buildings of the nava base: the Virginian Railroad coal
piers, and a large grain elevator southward. :
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Anchorage.—Anchorage areas are prescribed by the War Depart-
ment and are enforced by the captain of the Port of Hampton
Roads (office at Norfolk). Anchorage limits are published in the
Appendix, page 253.

Mother Hawkins Hole, inside of Hampton Bar and just west of Old
Point Comfort, is much used by small craft of about 8 feet or less
draft, and Hampton Creek is much used by motor boats in heavy
weather.

Vessels of less than 7 feet draft can anchor in Willoughby Bay inside
of Willoughby Spit, or they may anchor in 9 to 12 feet between
Willoughby Spit and Sewall Point Spit, where they are sheltered
from the sea by shoals with 2 to 5 feet over them.

The deep-water anchorage, with depths of over 6 fathoms, at New-
port News in the entrance of James River is about 34 mile wide along
the wharves and to the dredged channels westward of Newport News
Middle Ground; for a distance of 34 mile farther from the wharves
the depths are 21 to 36 feet.

Pilots for Hampton Roads, Newport News, and Norfolk will be
found cruising off or in the entrance of Chesapeake Bay and can
also be had at Old Point Comfort, where a Virginia pilot boat will
usually be found. Pilotage is compulsory for certain vessels. (For
further information see p. 93.)

Towboats can be had in Hampton Roads, or from Norfolk or New-
port News, by telephone from Old Point Comfort.

Quarantine.——The boarding station for all vessels entering Hampton
Roads is off Old Point Comfort. (See also p. 93.)

Storm warnings are displayed at Cape Henry, Old Point Comfort,
Newport News, and Norfolk. _

Repairs.—There are facilities for the construction and repair of the
largest vessels. For the dimensions of the largest dry docks and
marine railways at Newport News, Norfolk, Berkley, and Hampton
see page 5. ‘

Supplies of all kinds are obtainable at Newport News and Norfolk,
and in limited quantities at Hampton and sometimes at Old Point
Comfort. Water can be obtained at the wharves and from water-
boats. Bituminous coal can be had, through chutes, from the coal
wharves at Newport News and the coal piers at Sewall Point and
Lambert Point. Anthracite and bituminous coal can be obtained at
the wharves in Norfclk or from lighters at the anchorage. Water,
provisions, and ship chandlery Will%)e delivered by boat to vessels in
Hampton Roads. :

Regulations for passing dredges.—The following regulations apply
to Norfolk; Hampton Roads; Nansemond, Pagan, and Appomattox
Rivers; harbors at Cape Charles City, Va.; waterways from Norfolk
Harbor, Va., to Albermarle Sound, N. C., via. both Albemarle &
](‘%I‘}esap&aké ard Dismal Swamp Canals; Edenton Bay:; and Roanoke

iver, N. C.: ‘

Vessels Ii)ropel}ed by machinery and passing within 14 mile of
plant, employed in the improvement of said waters, shall not pro-
ceed at a speed greater than 4 miles per hour. In case it is neces-
sary for any reason to pass said plant at a less distance than 14 mile
the propelling machinery of passing vessels must be stopped while
sald vessels are abreast of said plant. When it is necessary for a
vessel to pass between any such plant and the buoys indicating the
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position of the mooring anchors of said plant, such vessel shall give
as a signal to said plant to lower the mooring lines four short blasts
of a whistle or horn in quick succession, given when said vessel
is about 14 mile away from the plant. Vessels, when their draft
permits, must go outside of the buoys indicating the position of
the mooring anchors of all such plants. :

No vessel shall anchor in such a place as to obstruct the view of
the front or rear range or other marks erected for the guidance of
any plant engaged in improving the above-mentioned waters. No
vessel or raft shall pass over or so near to any buoys, piles, or other
marks placed in connection with the above-mentioned improvements
as to destroy, move, or injure them.

Tides.—The mean rise and fall of tides is 2.5 feet.

Currents.—In the center of the channel, about 2 miles southwest of
Old Point Comfort, slack water before the flood occurs about 30
minutes after the tune when the current turns northwest at Chesa-
peake Bay entrance (or approximately 2 hours 30 minutes after time
of low water at Old Point Comfort), and slack water before the ebb
occurs about 30 minutes after the time when the current turns south-
cast at Chesapeake Bay entrance (or approximately 1 hour 50
minutes after time of high water at Old Point Comfort). The mean
velocity of the current at strength of flood is 1.5 knots and at
strength of ebb is 1.7 knots; the currents, however, are influenced
considerably by the wind and at times attain a velocity much in
excess of these mean values. Along the wharves at Old Point Com-
fort the currents change about 1 hour earlier than in the center of
the channel.

Ice seldom interferes with navigation in Hampton Roads for full-
powered vessels, even in severe winters.

DIRECTIONS, HAMPTON ROADS AND NEWPORT NEWS.

1. From seaward.—From a position 134 miles north-northeastward
of Cape Henry lighthouse a 287° true (WNW. mag.) course for 12
miles will lead through the middle of Thimble Shoal Channel and
to a position % mile southward of Thimble Shoal lighthouse. This
channel is marked on its north side by red gas buoys (flashing red)
and on its south side by black gas buoys (f%ashing white).

Pass about % mile northward of Willoughby Spit gas and bell
buoy and steer 262° true (W. % S. mag.) for about 1 mile, heading
for Old Point Comfort lighthouse. Then bring Thimble Shoal
lighthouse astern on a 250° true (WSW. % W. mag.) course. Pass
well northward of a black gas buoy and enter Hampton Roads alout
midway between Old Point Comfort lighthouse and Fort Wool on
a 235° true (SW. by W. % W. mag.) course, heading for Newport
News Middle Ground lighthouse, which will lead about 300 yards
northwestward of Sewal. Point Shoal gas and bell buoy. Anchor
n accordance with anchorage regulations given on page 253. (See
‘Anchorages,” preceding.) ' e

A. From northward, coming down Chesapeake Bay.—Vessels of the
deepest draft should reverse the courses for passing up the bay and
pass eastward and about % mile southward of Tail of the Horseshoe

80458°-24-— 8§
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gas and bell buoy. A 265° true (W. mag.) course for 4 miles will
then lead to the entrance of Thimble Shoal Channel between buoys
Nos. 2 and 3.

There is a least depth of 31 feet on the Tail of the Horseshoe between
the gas and bell buoy and the gas buoy lying 1% miles westward of
it, and with a smooth sea vessels of a less draft can ecross the shoal
eastward of the buoy.

With a smooth sea a depth of not less than 19 feet can be carried
between the Horseshoe and Tail of the Horseshoe by steering 173°
true (S. mag.) from Middle Ground Shoal North End gas and
whistling buoy to 14 mile eastward of the 17-foot LLump gas and bell
buoy. F¥From this position a 228° true (SW. 73 W. mag.) course for
115 miles will lead to buoy No. 2A and thence 263° true (W. mag.)
to bell buoy No. 12. (See next paragraph.) '

With a smooth sea. a depth of not ﬁ;rss than 19 feet ean be carried
across the end of Ho oe Shoal on a line leading to bell buoy
No. 12, lying 114 miles east-southeastward of Thimble Sheoal light-
house on a bearing of 190° true (S. by W. 34 W. mag.) or anywhere
eastward of this line; this course will also lead eastward of the
limits of the fish traps on Horseshoe Shoal. From Middle Ground
Shoal North End gas and whistling buoy a 180° true (S. 14 W. mag.)
course for 714, miles to abeam of Back River lighthouse will lead
eastward of the broken ground with depths of 18 feet off the light-
house; then a 215° true (SW. 34 S. mag.) course will lead to bell
buoy No. 12. From buoy No. 12 a 265° true (W. mag.) course will
lead for Old Point Comfort lighthouse, passing 300 yards north-
ward of Willoughby Spit gas and bell buoy.
 Vessels crossing Horseshoe Shoal closer to Thimble Shoal light-
house should keep that lighthouse bearing westward of 224° true
(SW. 3% W. mag.) in order to pass eastward of the limits of the
fish traps; the least depth is 15 feet.

For courses used by local vessels of 7 feet or less draft crossing Horse-
shoe Shoal westward of Thimble Shoal lighthouse see Horseshoe
Shoal, page 125.

2. Hampton Roads to Newport News—To pass through the dredged cut
(35 feet) north of the Middle Ground.—Passing 300 yards northwest-
ward of Sewall Point Shoal gas and bell buoy, bring Old Point Com-
fort lighthouse astern on a 224° true (SW. 84 W. mag.) course for 115
miles until up with the buoys at the easterly entrance of the dredged
cut. Steer 264° true (W. mag.) through the cut, which leads
5% mile northward of Newport News Middle Ground lighthouse.
The cut _is marked on its north side by red gas buoys (flashing red)
and on its south side by black buoys (occulting white). From
the westerly end of the dred cut steer about 30% ° true (NW. 14
W. mag.) and pass 300 to 500 yards off the wharves at Newport
News. ect. anchorage 1,(% to 34 mile off the wharves according to
draft. (See “Anchorages,” preceding.)

EIXZABETH RIVER AND NORFOLK HARBOR.,

_ Elizabeth River, emptymg into Hampton Roads from saxibhﬁatd, i8
1m§orta.nt, as the approach to the cities of Norfolk and Portsmouth,
and the Dismal Swamp and Albemarle & Chesapeake Canals. Ves-
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sels of 33 feet draft go to the coal piers inside the entrance, 32 feet
draft to Norfolk, and 8 to 11 feet draft through the canals.

The main channel of Elizabeth River has been dredged to a depth
of 40 feet and minimum width of 375 feet from Hampton Roads to
the Belt Line Railroad bridge, just above the navy yard and 134
miles above the junction of the Eastern and Southern Branches.
Considerable dredging has been done to a depth of 30 feet outside
the limits of the 35-foot channel. The channel is well marked by
buoys, some of them lighted, and by Craney Island lighthouse, and 1s
easily followed. ,

Sewall Point, on the eastern side of the entrance to Elizabeth River,
is the terminus of the Virginian Railway, and has two coal piers to
which a channel 30 feet deep and 150 yards wide has been dredged.
Vessels load here to a draft of 30 feet. It is connected with Norfolk
by an electric road; and a ferry runs to the municipal pier, New-
port News.

North of the coal pier is the Hampton Roads Naval Base, with
piers and an inclosed basin affording protection for small naval
vessels. There is 30 to 35 feet alongside the piers and 25 feet in
the basin. South of the coal pier in order are the municipal grain
elevator and pier, Standard Oil pier and Army base piers. Dredged
channels, marked by buoys, lead from the main channel to these
piers.

La Fayette River, formerly called Tanner Creek, on the east side of
Elizabeth River, eastward of Craney Island lighthouse, has a depth
of 5 feet in the entrance and 7 feet inside to the fork 314 miles
above the entrance, above which there is a depth of 2 feet in either
fork to near the head of navigation. It is frequented only by small
boats. The channel at the entrance is marked by buoys, but is nar-
row and has extensive shoals on either side, and local knowledge is
necessary to enter with the best water. There are no marks above
the entrance, and some local knowledge is required to keep in the
best water. The creek and its branches are crossed by several bridges;
the first three in order from the entrance have draw openings 60,
40, and 28 feet wide, and those above are fixed. .

Craney Island gow and sparsely wooded) is the site of a quaran-
tine station of the cities o¥ Norfolk and Portsmouth. There is a
depth of 214 feet to the wharf on the southwest side. The shoal
formerly extending eastward from the island has been bulkheaded
and filled, and the southern end of the area is occupied by a large
fuel oil depot. Pipe lines extend to wharves along the east face,
at which there is 30 feet of water. Craney Island lighthouse (white
house on piles) is off the northeast end of the filled area. A water
pipe line crosses the channel off Craney Island. The crossing 1s
marked by range lights and sign and vessels are cautioned not to
anchor in the vicinity. 3 .

Lambert Point, on t{;e eastern side of Elizabeth River, 1 mile south-
ward of Ciraney Island lighthouse, is the site of the large coal and
other piers of the Norfolk & Western Railroad. Depths of 30 to 83
feet are maintained by dredging alongside the wharves, and vessels
load here to a draft of 33 feet. There are also piers belonging to
the same company 34 mile southeastward, at which depths of 28 to
80 feet have been dredged.
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Western Branch, on the west side of Elizabeth River, southward of
TL.ambert Point, has been improved by dredging a channel to a depth
of 24 feet to abreast the wharves at West Norfolk below the first
bridge. The width of the channel is 300 feet to within 14 mile of
the bridge and 200 feet to abreast the wharves. Some dredging has
also been done to a depth of 16 feet on the point of the shoal on the
north side at the entrance. The channel below the bridge is fre-
quented by vessels up to 24 feet draft to a wharf at West Norfolk,
and by towboats, car floats, and barges to the railroad wharves at
Port Norfolk, the deepest draft being 14 feet. The channel is well
marked, as shown on the chart.

For a distance of 3 miles above West Norfolk to the fourth bridge,
Western Branch has a depth of 8 feet in a narrow unmarked chan-
nel. 1t is shoal in places above the fourth bridge, but is navigable
for small boats for a further distance of about 3 miles. There is
considerable traflic above West Norfolk in small vessels to farm
landings. 'The chart is the only guide for strangers.

Six bridges cross Western Branch between the entrance and the
head of navigation, and all have draw openings, the clear widths
of which, in order from the entrance, are 65, 45, 50, 50, 25, and 24 feet.

West Norfolk, on the north side, at the entrance of Western Branch,
is the site of a smelting plant to which ore vessels up to 24 feet draft
go. The deeper draft vessels usually employ a towboat when enter-
ing. There 1s a shipyard and railway just above the bridge, which
can take out vessels of 90 feet length and 10 feet draft.

Port Norfolk, on the south side, at the entrance of Western Branch,
has a whart and several ferry slips on the north side, at which car
floats, towboats, and barges from the town of Cape Charles make
landings. A depth of 15 feet can be taken to the wharves.

Pinner Point, on the southwest side of Elizabeth River, just above
the entrance to Western Branch, is the main terminal of the At-
lantic Coast Line and Southern Railroads, and has several wharves
at which large vessels load and discharge.

Scott Creek, between Pinner Point and Hospital Point, has been

.improved b fprtivate enterprise and has a depth of 7 feet in a nar-
row channel for a distance of 14 mile above the entrance to a draw-
bridge, above which it is shoal.” It is used by vessels to the lumber
wharves on the south side just below the bridge and by small boats
to the oyster houses just above the bridge. The bridge has a center
pler draw, each opening 35 feet wide, with a headroom of 414 feet
at high water when closed.

Hospital Point is the site of a naval hospital. It is wooded, and a
black water tank and the dome of the main hospital building are
visible above the trees.

Smith Creek, opposite Hospital Point, has a depth of 8 feet in the
entrance and 6 to 7 feet inside to several wharves on its west and
south sides. It is frequented by towboats, barges, and car floats,
carriing coal and building material to the yards inside, and its
northern arm is used as an anchorage by motor boats. It is crossed
by a drawbridge. L - -

Norfolk, on the east bank of Elizabeth River, 7 miles above Sewall
Point, is one of the important ports of the United States for the
shipment of coal, cotton, and merchandise; it has a large foreign
and coasting trade and is a terminus of several railroads. Several
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lines of coasting and bay steamers ply from the port, and it is the
center of steam%»ca,t traffic to Cape Charles City and to the tribu-
taries on the west side of the bay as far as Rappahannock River. It
has ferry communication with Portsmouth and Berkley and frequent
communication by steamers with Newport News, Old Point Comfort,
and Hampton.

Public docks.—There are two public docks on the Norfolk water
front used by small local craft. Omne is eastward from Hospital
Point and at the head of the slip on the north side of the Mer-
chants & Miners’ Transportation Co. wharf; there is also a small
boat landing at the head of the slip on the south side of this wharf,
at which landings can be made with permission of the agent. The
other public dock is a slip of 100 yards long lying 80 yards westward
of the ferry slips. ’

Berkley, a part of the city of Norfolk, is on the point between
Eastern and Southern Branches. The main freight terminus of the
Norfolk Southern Railroad, and several lumber and fertilizer
wharves are located here, and there are also several shipyards and
marine railways.

Portsmouth, on the west side of Elizabeth River, opposite Norfolk
and Berkley, is the site of a United States navy yard and is the main
terminus of the Seaboard Air Line Railroad. It has several other
commercial wharves and has considerable trade in foreign and coast-
wise vessels.

Eastern Branch, extending eastward along the south side of the city
of Norfolk, has been improved by dredging a channel with a depth
of 25 feet to the second bridge, 75 mile above the entrance, and 22 feet
a farther distance of 14 mile to the third bridge. The branch
above this point has a natural channel with a depth of 16 feet to the
fourth bridge, 214 miles above the entrance, and 10 feet to the fork,
314 miles above the entrance. )

The north fork (Broad Creek) has a depth of 2 feet for 134 miles,
and the south fork a depth of 2 feet for about 2 miles. Below the
third bridge there is an extensive traffic to the wharves at Norfolk
and Berkley, but above that point the branch is little used except by
small local craft. '

From the entrance to the second bridge the entire channel of East-
ern Branch is clear, with a depth of 18 feet or more, if the ends of
the wharves on the Berkley side be given a berth of 70 yards. The
width, with a depth of 25 feet, is about 100 feet, and the best water
leads along the north side. Between the second and third bridges the
channel favors the north side, a straight course between the draws
of the second and third bridges leading in the middle of the dredged
channel.  From the third bridge the channel favors the north side
for } mile, and then leads for the draw of the fourth bridge. From
the fourth bridge the best water trends eastward for 400 yards, and
then about 74° true (E. by N. mag.) for 5 mile to the fork. It is
easily followed to this point with the aid of chart 451.

Four drawbridges cross Eastern Branch between the entrance and
the fork. The new Berkley bridge, 54 mile above the entrance, is
a double-leaf bascule draw, with a clear opening of 140 feet, and
a headroom of 32 feet at higch water when closed. The Norfolk &
Western Railroad bridge, 74 mile above the entrance, has a lift
opening 140 feet wide and a headroom of 7 feet at high water when
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closed. The Campostella Bridge, 134 miles above the entrance,
has a swing truss draw with two clear openings 135 feet wide and a
headroom of 4 feet at high water when closed. The Virginian
Railway bridge, 214 miles above the entrance, has a center pier
draw, each opening 60 feet wide, with a headroom of 6 feet at high
water when closed. The ebb current through the latter bridge has
a southerly set. Three bridges cross the north fork (Broad Creek).
The first two, just above the fork, have draw openings about 30
feet wide, and the third, 114 miles above the fork, has a draw open-
ing 28 feet wide, but there 1s little navigation above.

Indian River, on the south side of Eastern Branch, 214 miles above
the entrance, has a depth of 8 feet for 34 mile above the mouth.

Southern Branch of Elizabeth River (chart 451) forms the southern
%proach to the two canals which afford passages from Chesapeake

ay to the inland waters of North Carolina. is branch is of con-
siderable commercial importance; there are several large lumber
mills and other manufactories at which vessels load, and the com-
merce using the canals also passes through the branch. The inside
route through the canals is described in United States Coast Pilot,
section D, (%ape Henry to Key West; and Inside Route Pilot, New
York to Key West.

Between the first and second bridges the channel of Southern
Branch has been dredged 300 feet wide and 25 feet deep, and between
the second and third bridges 200 feet wide and 22 feet deep; above
this and to the lock of the Albemarle & Chesapeake Canal the chan-
nel has been dredged to 12 feet, with cut-offs of the same depth to
avoid some of the worst bends. The channel for its whole length
of 1014 miles is marked by buoys and is not difficult to navigate as
far as the entrance to Deep Creek with the aid of the chart. Above
this, to the lock of the Albemarle & Chesapeake Canal, some local
knowledge is needed to follow the channel. _

Bridges, Southern Branch.—The whistle signal for all bridges across
Southern Branch is three long blasts.

Belt Line Railroad bridge, 184 miles above the entrance, has a
center pier draw, each opening 110 feet wide, with a headroom of 15
feet at high water when closeg.

Virginian Railway bridge, 234 miles above the entrance, has a
center pier draw, each opening 110 feet wide, with a headroom of
about 7 feet at high water when closed.

Norfolk & Western Railroad bridge, 5 miles above the entrance,
has a single lift opening 125 feet wide, and a headroom of 7 feet at
high water when closed. ' ,

e railroad bridig{e across Southern Branch, 34 mile above the.
mouth of Deep Creek, has a center pier draw, each opening 80 feet
wide, with a headroom of 714 feet at high water when closed.

The highway bridge 34 mile farther up has a center pier draw,
each opening 80 feet wide, with a headroom of about 6 feet at high
water when closed. A .

The Albemarle & Chesapeake Canal route has been purchased by the
Government and is free of tolls. This canal connects the Southern
Branch of Elizabeth River with North Landing River, and is entered
about 1014 miles from Norfolk. The canal is 714 miles long and
had a controlling depth of 9.6 feet in 1923. It is crossed by four
drawbridges. The depth of water in the canal is lowered by north-
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erly winds and raised by southerly winds; severe storms may cause a
difference of 2 feet or more below or above the normal.

Deep Creek, which empties into Southern Branch about 6 miles
above Norfolk, is 214 miles long to the entrance of the Dismal Swamp
(Canal. The creek has been improved by dredging a channel 100
feet wide and 10 feet deep from the Southern Branch to the canal.
On the south side at the entrance of the creek there is a signboard
directing the way to the Dismal Swamp Canal.

Dismal Swamp Canal (Lake Drummond Canal & Water Co.’s canal)
connects Deep Creek with the Pasquotank River. The northern lock
of the canal is about 814 miles above Norfolk. This canal is about
19 miles long, 60 feet wide, and 9 to 10 feet deep, with turnouts at
distances of about 3 miles where vessels may pass each other; the two
locks are 250 feet. long and 89 feet wide.

Anchorage, Elizabeth River.—Anchorage in Elizabeth River is along
the sides of the dredged channel, is limited in area, and is frequently
congested. The usual and best anchorage for deep draft vessels is
on the west side of the channel opposite Lambert Point, between
Craney Island lighthouse and the entrance of Western Branch, in
depths of 24 to 36 feet. 'The generally used anchorage near Nor-
folk for small vessels and barges are on the west side of the channel
between Hospital Point and the lower wharves at Portsmouth, on
the east side of the channel at the mouth of Smith Creek, and on the
south side of the channel in Eastern Branch between Norfolk and
Berkley.

For general information for Elizabeth River relating to ilots, tow-
boats, supplies, repairs, storm warnings, and dredge regu ations, see
“ Hampton Roads.” ‘

Quarantine for the district of Elizabeth River is under the control
of the United States Public Health Service and the boarding station
is at Old Point Comfort.

Harbor regulations.—The captain of the port of Hampton Roads
(office, Customhouse, Norfolk) has control of the berthing of vessels
and designates the anchorage grounds. Vessels are not permitted to
anchor in the dredged channels. The limits of speed for vessels
above Sewall Point are, for vessels under 100 tons, 10 statute miles
per hour; 100 to 1,500 tons, 9 miles: over 1,500 tons, 8 miles.

A United States Branch Hydrographic Office is located at the custom-
house. Bulletins are posted here giving information of value to sea-
men, who are also enabled to avail themselves of publications per-
taining to navigation and to correct their charts from standards.
No charge is made for this service. A time ball is dropped at noon,
seventy-fifth meridian time, and is visible from anywhere in the
harbor. _ .

Yee.—The harbor is generally free of ice and navigation is never
obstructed for full-powered vessels. In severe winters the upper
part of Southern Branch is sometimes closed for short periods.

Tides— The mean rise and fall of the tides is 2.6 feet at Craney
Island and 2.8 feet at the navy yard. ' . .

Currents.—1In the Southern Branch of the Elizabeth River, opposite
the navy yard, the tidal currents change at about the times of high
water and low water at the navy yard or slack water before the flood
occurs about 2 hours after the time when the current turns northwest
at Chesapeake Bay entrance (or approximately 45 minutes after
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time of low water at Old Point Comfort), and slack water before the
ebb occurs about two hours after the time when the current turns
southeast at Chesapeake Bay entrance (or approximately 30 minutes
after time of high water at Old Point Comfort). The mean velocity
of the currents at strength is about 1 knot.

Directions, Elizabeth River.—There are no natural ranges for the
40-foot dredged channel, and some local knowledge is required for
vessels of the deepest draft to follow the best water. Range beacons
mark the center line of the channel, but at times they are hard to
see on account of hazy weather. Otherwise the channel is well
marked and easily followed in clear weather, although the channel
is often crowded with traffic. Shoals rise abruptly in places on the
sides of the channel, as shown on the chart. A towboat is generally
used by large vessels when docking. The following are the courses
through the dredged channels: _ '

Passing about 200 yards westward of Sewall Point Shoal gas and
. bell buoy, steer 184° true (S. 73 W. mag.) for 314 miles, being guided
by the buoys, some lighted, which mark the sides of the channel,
until up with Bush Bluff gas and bell buoy. A set of ranges are in
line ahead on this course. They show between the two eastern rows
of oil tanks on the Craney Island fill. Pass westward of the gas and
bell buoy and steer 172° true (S. 14 E. mag.), being guided by the
buoys, and passing about 200 yards eastward of Craney Island light-
house and about 150 yards westward of the northerly piers at Lam-
bert Point. A set of range beacons are in line ahead on this course.
From a position 300 yards off the southerly piers at Lambert Point
the course is 131° true (SE. 14 S. mag.) for the ends of the wharves
at Norfolk; a set of range beacons are in line astern on this course.
(For anchorage areas see Appendix, p. 253.) :

NANSEMOND RIVER,

on the southwest side of Hampton Roads, between Big Point and
Barrel Point, and 2 miles southwestward of Newport News Middle
Ground lighthouse, is the approach to the city of Sufifolk, 18 miles
above the mouth. Big Point has a prominent long wharf, and there
is an Army supply base here. The river has considerable trade in
small produce boats and a few barges and schooners, the deepest
draft being 10 feet; this draft can be taken to Suffolk at high water.
There are several wharves below Suffolk from which farm produce
is shipped. The channel has been improved by dredging to a depth
of 12 feet and width of 80 feet from the mouth to Suffolk, but had
shoaled to a -controlling depth of 914 feet in 1922. Small boats can
go several miles above Suffolk. (For regulations for passing
dredges, see p. 106.) :

From the entrance to the mouth of Western Branch, 6 miles below
Suffolk, the river is wide, but the channel is crooked and leads be-
tween extensive shoals which are nearly bare in piaces at low water.
Above this point the river is narrow and crooked, but the mid-
channel is clear to Suffolk. 'The channel is marked by buoys and
several lights as far as Western Branch. There is a. dike on the
eastern side of the channel opposite the mouth of Western Branch;
the northern end is :submerged at extreme high water and unmarked.
Strangers up to 6 feet draft should have no trouble in following the
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channel to Suffolk with the aid of the chart. Those of deeper draft
are advised to take a pilot. Omne can usually be obtained near the
mouth of the river or at Norfolk or Newport News.

Bennett Creek, on the south side of Nansemond River, 284 miles
above Nansemond River lighthouse, has a depth of about 3 feet on
the bar at the entrance and 6 feet inside for b miles above the en-
trance to the A. C. L. bridge. It is frequented by produce and pleas-
ure boats, the deepest draft being 4 feet. A staked channel carries 8
feet over the bar into the creek. To enter, leave the stakes on the
port hand.

Western Branch, on the west side of Nansemond River, 6 miles below
Suffolk, is said to have a depth of 5 feet at high water for 5 miles
above the mouth and is used by a few small produce and wood boats.

Suffolk, a city at the head of navigation for vessels on Nansemond
River, 18 miles above the mouth, is an important railroad center.
Gasoline and provisions are obtainable, and there is water on the
wharves. A drawbridge having a draw opening 34 feet wide crosses
t}ll)e river at the upper end of the wharves, and there is little traffic
above.

Tides.—The mean rise and fall of tides is 2.6 feet at the entrance
and 3.4 feet at Suffolk.

JAMES RIVER,

emptying into the western end of Hampton Roads at Newport News,
is the approach to the cities of Richmond and Petersburg and the
towns of Smithfield and City Point. It is navigable to the city of
Richmond, 89 miles above Newport News. The river has a large
trade in coal, oil, farm and wood products, and general merchandise
carried in barges, schooners, and the regular steamers. The deepest
drafft, going to Richmond is 16 feet and the usual draft not over
13 feet.

Channel.—dJames River is being improved under a project to obtain
a depth of 22 feet from the mouth to Richmond. The project width
i1s 400 feet from the entrance to City Point, 60 miles above Newport
News, 300 feet to Drury Bluff, 614 miles below Richmond, and 200
feet to Richmond, widened to 400 feet abreast the wharves at Rich-
mond to form a turning basin. In 1923 there was a channel 17 feet
deep from the entrance to Richmond; this depth exists at Goose
Hill Flats.

_There are numerous wharves along the main channel of James
River, many of them with a store and post office but no settlement
near them. They are used as shi%)ping and receiving points for farm
and wood products and supplies for the surrounding country. Regu-
lIar steamers between Norfolk and Richmond make stops at most
of them, and there is regular freight service to New York.

The small creeks tributary to ﬁ;.mes River are usually shoal at the
entrances with deeper water inside for long distances. Most of them
are frequented by small produce boats and by barges and small sail
vessels carrying wood and lumber. Local knowledge is generally
necessary to keep in the best water. . -

Chuckatuck Creek, 4 miles southwestward of Newport News, has a
depth of 814 feet across the bar at the entrance and deeper water
inside to the village of Crittenden, just above the entrance. There is
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a depth of 3 feet to the village of Chuckatuck, 5 miles above the en-
trance. There is a shipyard and railway at Crittenden capable of
hauling out any of the boats navigating the creek. The channel in
the approach leads northward and westward of the light in the
entrance of Ragged Island Creek, then southward of the red buoy in
the entrance of Chuckatuck Creek.

Ragged Island Creek, just northward of Chuckatuck Creek, is shoal
and little used. Smalil boats can go to near the head at high water
only.

White Shoal, a middle ground 5 miles northwestward of Newport
News, is marked by White Shoal lighthouse (white hexagonal house on
piles). There are channels on either side, but the buoyed channel
with a depth of 17 feet southward of the lighthouse is generally used.

Pagan Creek, on the southwest side of James River, southwestward
of White Shoal lighthouse, has been improved by dredging a chan-
niel 10 feet deep and 40 feet wide to the town of Smithfield, 5 miles
above the entrance, but is subject to some shoalineg. The deepest
draft entering is 10 feet at high water, and usual draft not over 8
feet. There is a black bell buoy on the southwest side of the main
channel of James River, in line with the entrance cut of Pagan
Creek. The channel is also marked by a buoy and several lights.
Navigation by vessels is rendered difficult on account of the narrow
channel and the sharp turns, and strangers should take a pilot; one
can be obtained at Newport News or Battery Park. (For regulations
for passing dredges see p. 106.) The mean rise and fall of tides is
2.5 feet.

Jones Creek, on the south side of Pagan Creek, just inside the
entrance, has a depth of 3 feet across the flats at the entrance and
deeper water inside for 314 miles. It is crossed by two drawbridges,
having a least width of 25 feet; the first is near the mouth and the
secomf 214 miles above.

Battery Park is a post village on the south side of Pagan Creek, just
inside the entrance. There are marine railways here, the largest
gapgtble of hauling out boats of 50 tons, 60 feet length, and 8 feet

raft. |

Cypress Creek, a tributary of Pagan Creek from southward just
below Smithfield, has a depth of 4 feet for about 3 miles above the
mouth. A highway bridge with a single clear opening 30 feet wide
-crosses the creek at the entrance. :

Smithfield, a town at the head of steamboat navigation on Pagan
Creek, is connected with Newport News and Norfolk by steamer.
There are depths of 10 feet at the wharves. Gasoline, provisions, and
water are obtainable. A highway bridge having a draw opening 24
feet wide crosses the creek just above the wharves at Smithfield.
Pagan Creek is navigable for small boats for 3 miles above the
bridge, but is little used. _

Warwick River, on the north side of James River, 7 miles above
Newport News, has a depth of 6 feet in a narrow unmarked channel
for 2 miles above the entrance, 214 feet for the next 34 mile, and
deeper water for a farther distance of 3 miles or more. The entrance
1s used as an anchorage by small oyster and fishing boats. The
deepest draft entering is about 5 feef. There are unmarked shoals
with depths of 3'to 5 feet off the entrance. A 351° true (N. 34 W.
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mag.) course, with White Shoal Lighthouse astern, will lead to the
entrance.

Point of Shoals is an extensive shoal area in mid-river 10 miles above
Newport News, and there are extensive unmarked shoals extending
to the shore northeastward. The main shoal is marked by Point of
Shoals lighthouse on the western end. Small local boats pass north-
eastward of the shoal through Mulberry Island Channel, marked by
buoys, but strangers should follow the main channel southward and
westward of it.

Fergussons Wharf (Rushmere post office) is on the western side of
James River westward of Point of Shoals lighthouse.

Lawns Creek, 134 miles westward of Deep Water Shoals lighthouse,
has a depth of about 3 feet across the bar, and this depth can be car-
ried for 4 miles above the entrance. The deepest draft entering is
about 5 feet. A prominent long wharf, now in bad condition, 34
mile southward of Deep Water Shoals lighthouse is the landing for
Camp Eustis.

Skiff Creek, 2 miles northeastward of Deep Water Shoals light-
house, has a depth of 2 feet across the flats at the mouth and deeper
water inside for about 3 miles. It is little used.

Hog Point, 23 miles above Newport News, is low, with scattered
clumps of trees. Homewood Wharf and post office are on the east
side of the point.

College Creek, on the north side of James River, northward of Hog
Point, has a depth of 2 feet across the flats at the mouth, 6 feet inside
for 2 miles, and 214 feet for a farther distance of 14 mile to Williams-
burg Landing, 1 mile from the town of Williamsburg. The channel is
dificult without local knowledge.

Jamestown Island is on the north side of James River, 27 miles above
Newport News. Jamestown is a landing, and a post office is on the
western end. A white monument and the wharf are the most
prominent marks. The Thoroughfare and Back River, northward of
Jamestown Island, have a depth of about 2 feet at the eastern and
western ends and 7 to 20 feet in the narrow channel northward of the
western end of the island. ‘They are used to some extent as an
anchorage for small boats, but through navigation is prevented by
a fixed %eridge, under which only small boats without houses can
pass.

Cobham Wharf is a landing on the south side of James River, south-
ward of Jamestown Island and 34 mile westward of Goose Hill
Channel range lights. One mile northwestward is Scotland Wharf
and post office, from which there is railroad communication with the
Norfolk & Western Railroad at Wakefield. A large amount of lumber
and wood is shipped in schooners and barges. Just westward of
Scotland is @reys Creek, which has a depth of 3 feet across the flats
at the entrance and deeper water inside for about 4 miles. .

Chickahominy River (chart 530) is on the north side of James River,
83 miles above Newport News and 5 miles above Jamestown Island.
It has been improved by dm(}iging a channel 14 feet deep across the
bar at the entrance and 8 feet deep to Windsor Shades, but the project
is abandoned and the channels have shoaled. - By the last survey
there was a depth of about 11 feet at the entrance, 10 feet to Binns Bar,
20 miles above the entrance. and 6 to 7 feet for a farther distance of
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2 miles to Windsor Shades. Small boats can go several miles farther,
but navigation is difficult. The principal trade in the river is in
wood and lumber, carried in barges and an occasional schooner.
The deepest draft loaded in the river at or below Windsor Shades
is about 9 feet.

The channel of Chickahominy River is crooked, narrow, and
obstructed by shoals, and local knowledge 1s necessary to keep 1n the
best water. Towboats are always employed and are usually obtained
from Norfolk. The best water in the approach leads along the
north shore from Jamestown Landing to the buoys at the mouth.
The mean rise and fall of tides is 1.9 feet at the mouth and 2.4 feet
at Windsor Shades. Chickahominy River has several narrow tribu-
taries with a good depth of water for several miles. Gordons,
Morris, and Yarmouth Creeks are the ones most often entered by
barges and schooners.

Lanexa is a post office and railroad station on Chickahominy River,
15 miles above the entrance.

Claremont is a village and railroad station on the south side of
James River, 38 miles above Newport News. There are several
wharves, with depths of 7 to 15 feet, from which forest products are
shipped in barges and schooners. (Gasoline and provisions are ob-
tainable. On the north side of the river, opposite Claremont, is
Sandy Point Landing (Tettington post office).

Chippoak Creek is on the south side of James River, 114 miles west-
ward of Claremont. It has a depth of about 5 feet for 4 miles and
2 feet to near the head of navigation. The deepest draft entering
1s 7 feet. A pilot can be obtained at Claremont. The best water
in the entrance leads close along the south side. There are two
wharves with warehouses on the south side at the entrance.

Between Chippoak Creek and the bend, 315 miles northward, are
Brandon Wharf and post office and Ritchie Wharf (store) on the west
side and Oldfield Wharf on the east side. On the north side of James
River, opposite Kennon Marsh, are two wharves. There is a brick-
yvard at the upper wharf. On the south side of the river, southwest-
ward of Kennon Marsh, is Upper Brandon wharf and two wharves
in ruins. Xittewan Creek, on the north side, 114 miles westward of
Kennon Marsh, is nearly bare at the mouth at low water and has
deeper water inside.

Ward Creek, on the south side, 34 mile southeastward of Weyanoke
Point, has a depth of 1 to 2 feet across the flats at the mouth and
deeper water inside for 3 miles. The ruins of a pier, submerged at
extreme high water, are on the edge of the main channel at the
entrance of the creek. A lumber wharf is westward of Wards Creek.
A light on Fort Powhatan whar{ marks the narrowest part of the
channel here. f '

Weyanoke Wharf and post office are on the east bank of the river,
1 mile above the bend at Weyanoke Point. . ,

Wilcox Wharf and post office are on the north bank of James River,
northward of Windmill Point. , , R L

Herring Creek, on the north side, 2 miles westward of Windmill
Point, has a depth of 2 feet across the flats at the entrance and is used
by boats of 4 feet draft at high water. A wharf and prominent
water tank lie 14 mile westward of the creek, and 34 mile farther

-
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westward are Westover Wharf and post office. On the south side,
opposite the entrance to the creek, are Blairs Wharf and post office.

Powells Creek, just eastward of Coggins Point. has a depth of 4 feet
for 8 miles above the entrance and is entered by boats of 6 feet
draft at high water.

City Point is a town at the junction of James and Appomattox
Rivers, 60 miles above Newport News, and is the terminus of a
branch railroad line to Hopewell and Petersburg. There are depths
of 15 to 20 feet at the wharves. Gasoline and provisions are obtain-
able. Pilots for the upper part of James River and Appomattox
River can be obtained here, and towboats may be ordered by tele-
phone or telegraph.

Hopewell, a short distance inland from City Point, is the site of a
large powder factory. -

Appomattox River, on the west side of James River, 61 miles above
Newport News and 28 miles below Richmohd, is navigable for vessels
to the head of navigation at Petersburg, 10 miles above the mouth.
The river has been improved by dredging and the construction of
training walls to obtain a channel 80 feet wide and 9 feet deep to
Petersburg and had a controlling depth of 8 feet in 1922. 1t is fre-
quented by passenger steamers and a few barges and schooners, the
deepest draft being 815 feet. 'There are no wharves between Peters-
burg and the mouth. The most difficult part of the channel, through
the flats at the mouth and from Point of Rocks to a point about 1
mile above, are marked by buoys, and for the remainder of the river
a general mid-channel course is the best, although unmarked shoals
extend nearly to mid-channel in places. Strangers should have no
trouble in taking a draft of about 6 feet to Petersburg with the aid
of chart 581. A pilot can be obtained at City Point. The depth at
the entrance is about 12 feet. and the best water lies about 75 yards
south of the light. (¥For regulations for passing dredges see page
106.) The mean range of tides is about 2.8 feet. )

The northern branch of Appomattox River, entering the main channel
at Point of Rocks, has a depth of 7 feet at the entrance. There 1s a
farm landing 34 mile above the entrance, at which barges are some-
:témes loaded. The best water in entering leads 100 feet off Point of

ocks.

Petersburg has communication by railroad and by steamboat with
City Point and points on the James River to Richmond. All kinds
of supplies are obtainable. Ice and freshets do not interfere with
navigation. The wharves have available depths of 5 to 6 feet. A
railroad siding, extending for almost the entire length of the wharf
front, furnishes a means of transfer between the wharves and the
railroads. .

Bermuda Hundred is a post office on the west bank of James River,
114 miles above City Point. The wharf has depths of 5 to 9 feet.
A fixed white light is shown from the outer end. Opposite Bermuda
Hundred is Shirley Wharf and post office. Hardens Wharf, on the east
bank, 21/ miles above Bermuda Hundred, is a lumber-shipping
point. There are several farm wharves between Hardens Wharf
and Richmond but no villages. The shores are generally wooded
on both sides and present no characteristic features. )

" Curles Swamp Creek, on the west side, 6 miles above City Point, has
a depth of 1 foot at the entrance and deeper water inside.
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Richmond, at the head of navigation on James River, has consider-
able trade in the regular steamers and barges and schooners, the
deepest draft being 16 feet and usual draft not over 13 feet. It is
connected with Norfolk and intermediate landings and New York
by steamers. There are depths of 10 to 15 feet at the wharves on
the northeast side of the river.

Manchester is a town on the south side of the river, opposite Rich-
mond, with which it is connected by several bridges.

Richmond City Dock, having its entrance at the upper end of the
wharves on the northeast side of the river, is an inclosed basin a
little over 145 mile long and 75 to 150 feet wide. It is entered
through a lock 180 feet-%ong and 3314 feet wide, with a depth of 14
feet on the sill. The depth is 10 feet in the approach to the lock
and 15 feet in mid-channel inside, and it can be entered by vessels
of 13 feet draft at high water. A railroad bridge with a draw
opening 50 feet wide crosses the dock just above the entrance lock.
The dock is extensively used for the loading and discharge of small
vessels and is a secure harbor during freshets. ILockage is charged.

A public wharf with a depth of 15 feet alongside extends about 700
feet downstream from Gilliss Creek, on the east side, 14 mile below
the entrance to the lock and 14 miles below the steamboat wharf.

Freshets occur irregularly in the fall, winter, and spring, their
height at Richmond ranging from 4 to 28 feet, though the latter
is exceptional. 'The maximum freshet heights usually occcur between
the middle of March and the middle of April, the freshets occurring
at other times not usually reaching a greater height than 4 to 6 feet
above the normal high water. The number of freshets causing the
water to rise above the level of the wharves on the main channel
at Richmond average about one per year, and the water level seldom
rises above the level of the city (Eg'ck. The rise of water level due to
%‘eshets rapidly decreases below Richmond and is little felt at City

oint. . '

Anchorage.—Hampton Roads and the channel off the wharves at
Newport News are available as anchorage for large vessels. Ves-
sels anchor anywhere near the channel of the river where the depth
and width are suitable. Anchorage out of the way of traffic is per-
mitted in the channel at Richmond, but vessels usually go to the
wharves. Small boats anchor on the flats or in the cove having its
entrance just westward of the entrance to the city dock. 'The harbor
master at Richmond attends to the berthing and anchorage of ves-
sels on request. The city has a tugboat ready to assist vessels.

Pilotage is not compulsory for James River above Newport News.
Pilots can be obtained at Hampton Roads or Newport News, or at
City Point for Appomattox River or James River above that point.
The pilotage fee is $1.50 per foot of draft between Newport News
and any point on James River. , .

Supplies.—AIll kinds of supplies are obtainable at Newport News
and Richmond. Gasoline and provisions can also be obtained at
Smithfield, City Point, and Claremont, and there are stores at many
of the other landings where some supplies are obtainable. Artesian
water can be obtained at many of the ?andings. - o

Repairs.—Minor repairs to machinery can be made at Richmond
and Petersburg, and there are small railways at Battery Park; but
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the nearest dry dock is at Newport News, and extensive repairs to
hulls and machinery can best be made there or at Norfolk.

Towboats can be had at Hampton Roads and Richmond. There is
a municipal owned tug for assistance in Richmond Harbor.

Ice.—There is some drift ice in the river during severe winters, and
at times the river is frozen over, interrupting navigation for a few
days. Navigation to Richmond is hardly ever suspended 30 days
at one time on account of ice.

Tides.—The mean rise and fall of tides is 2.5 feet in Hampton
Roads, 2.8 feet at City Point, 3.4 feet at Dutch Gap, and 3.7 feet at
Richmond.

Currents.—The currents follow the general direction of the channel
except between Hog Island and Jamestown Island, where they set
across Goose Hill ¥lats. Their velocities are very variable; in the
lower reaches the flood current approximately equals the ebb in
velocity ; the main counteracting etfect on the flood is the freshet
current. The times of slack water also vary to a considerable extent,
due principally to freshets, especially in the upper reaches of the
river. The strength of current and the times of slack water in the
following list are for normal conditions, and under abnormal con-
ditions may differ, therefore, sometimes to a considerable extent.

At Newport News.—In the center of the channel off the shipyard
slack water before flood occurs about 45 minutes after the time when
the current turns northwest at Chesapeake Bay entrance, or approxi-
mately 2 hours 50 minutes before time of high water at Old Point
Comfort), and slack water before ebb occurs about 45 minutes after
the time when the current turns southeast at Chesapeake Bay en-
trance (or approximately 8 hours 15 minutes before time of low
water at Old Point Comifort). The mean velocity of the current at
strength of flood or ebb is 1.4 knots.

In the center of the channel near Point of Shoals Lighthouse slack
water before the flood occurs about 1 hour 25 minutes after the time
when the current turns northwest at Chesapeake Bay entrance (or
approximately 1 hour before time of high water at Old Point Com-
fort), and slack water before ebb occurs about 1 hour 25 minutes
after the time when the current turns southeast at Chesapeake Bay
entrance (or approximately 2 hours before time of low water at Old
Point Comfort). The mean velocity of the current at strength of
flood is 0.5 knot and at strengtt of ebb is 0.7 knot.

Off Claremont Landing, in the center of the channel, slack water
before the flood occurs about 2 hours 40 minutes after the time when
the current turns northwest at Chesapeake Bay entrance (or at time
of high water at Old Point Comfort), and slack water before ebb
oceurs about 2 hours 40 minutes after the time when the current turns
southeast at Chesapeake Bay entrance (or at time of low water at
0Old Point Comfort). . -

Off Wileox Wharf slack water before the flood occurs about 3 hours
after the time when the current turns northwest at Chesapeake Bay
entrance (or approximately 80 minutes after time of high water at
Old Point Coimgort),_ and slack water before the ebb occurs about
8 hours after the time when the current turns southeast at Chesapeake
Ba%';entmnce or approximately 40 minutes after time of low water
at Uld Point Comfort),
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Off City Point slack water before the flood occurs about 3 hours 20
minutes after the time when the current turns northwest at Chesa-
peake Bay entrance (or approximately 1 hour 10 minutes after the
time of high water at Old Point Comfort), and slack water before
the ebb occurs about 3 hours 20 minutes after the time when the
current turns southeast at Chesapeake Bay entrance (or approxi-
nmately 1 hour 10 minutes after the time of low water at Old Point
Comfort). The mean velocity of the current at strength of flood is
1.1 knots and at strength of ebb is 1.8 knots.

Above City Point the velocity of the current and times of slack
water are very variable. At Richmond the currents are chiefly
nontidal.

DIKECTIONS, JAMES RIVER.

From Newport News to City Point the channel is easily followed
by day by vessels of 15 feet or less draft with the aid of the charts;
strangers of deeper draft should take a pilot. The river is generally
broad, but the channecl is contracted by flats and middle grounds.
The channel is well marked by lights and buoys; most of the dredged
channels are marked by range lights, which do not show well as day
mgljrks and can not usually be seen at a greater distance than 1 to 114
Imlies.

There are fish traps in places on both sides of the channel from
Newport News to City Point, but they are thickest below Point of
Shoals lighthouse. Black and white horizontally striped buoys have
been established to mark the outer limits of allowable areas. '

1. Newport News to Point of Shoals lighthouse.—Passing about 14
mile off the wharves at Newport News, steer 315° true (§ W. 15 N.
mag.) until abreast buoy No. 3. Then bring the elevator at New-
port News astern on a 300° true (NW. 7 W. mag.) course, passing
midway between White Shoal lighthouse and the black bell buoy
off the entrance of Pagan Creek and to a position 14 mile northeast-
ward of the black buoy off Days Point.

. Then steer 294° true (NW. by W. 34 W. mag.) for Point of Shoals
lighthouse with White Shoal lighthouse astern, to a position 350
yards northeastward of buoy No. 7. Then steer 271° true (W. 14 N.
mag.) on the Burwells Bay range, and follow the dredged cut (400
feet wide and 20 feet deep) from buoy No. 2 to buoy No. 2A. The
range does not show well in the afternoon. Pass about 70 vards
southward of buoy No. 2A and steer 290° true (NW. by W. 3, W.
mag.) for about 14 mile to a position about 100 yards southwestward
of buoy No. 2B, and with Point of Shoals lighthouse bearing 340°
true (N. 15 W. mag.) then steer 844° true (N. l%y W. mag.) to a posi-
tion 250 yards westward of it. ' : T

2. Point of Shoals lighthouse to Jamestown Island.—Passing 250 yards
westward of Point of Shoals lighthouse bring Point of shoals range

front light. same as front light of Burwells Bay e) on over
the stern, on a course 24° true (NNE. 14 E. m,ag.)i,_a.ng' guided
by it through a dredg%ed_cut (400 feet wide and 20 feet dee ), which
is marked by two black buoys. From the upper buoy,. ying 114
miles above the lighthouse, steer 4° true {_)N 34 E. mag.) for 334
miles to a position 300 yards westward of Deep Water Sﬁ(}als; Yight-
house, passing a long pier (Camp Eustis) below the light.
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Then bring that lighthouse astern on a 337° true (N. by W. 54 W.
mag.) course until 234 miles from it and up with buoy No. 2, Leave
this buoy 40 yards on the starboard hand and steer 305° true (NW.
. W. mag.) to buoy No. 4. Leave it 50 yards on the starboard hand
and haul a little westward, so as to pass about 100 yards northward
of the bell buoy off Hog Point. The directions of this paragraph
lead through the Hog Island Swash Channel in a least depth of 15 feet,
westward of a middle ground; the deeper channel, leading eastward
i)f the middle ground, is buoyed and lighted but is about 1 mile
onger.

rom the bell buoy off Hog Point steer 245° true (WSW. 14, W.
mag.) for 114 miles to the red buoy at the entrance of the dredged
cut, and then steer 229° true (SW. 34 W. mag.) through the cut on
the Goose Hill Channel range to the red bell buoy at the western
end. The range does not show well in the afternoon.

3. Jamestown Island to Claremont.—Continue on the Goose Hill
Channel range for 14 mile past the bell buoy. Then steer 314° true
(NW. 34 N. mag.) to a position 300 yards southwestward of Church
Point light at t%;e end of Jamestown wharf. Then steer 308° true
(NW. 14 W. mag.) and pass 150 yards eastward of buoy No. 23 and
bell buoy No. 25.

Pass 50 yards northward of the bell buoy and steer 265° true (W.
mag.) for 184 miles with Swann Point Shoal range in line astern
through a dredged channel 400 feet wide and 20 feet deep: 2 red
buoys westward of the bell buoy mark the north edge of the cut.
When past the latter one, bring Dancing Point Shoal Channel range
in line ahead on the same course. This range leads through another
cut, which is a continuation of the Swann Point Channel. When
about 5% mile from the front light and nearly up with buoy No. 25A,
steer 301° true (NW. 3, W. mag.), leaving buoy No. 10 on the star-
board hand and then keeping near the middle of the river until
abreast of Claremont.

4. Claremont toe Windmill Point.—Continue the 301° true (NW. 34
W. Mag.) course about 114 miles above the railroad wharves at
Claremont, and when off the middle of the entrance to Chippoak
Creek steer 828° true (NNW. 34 W. mag.) for the small wharf at
Brandon Point; a large brick barn is near the wharf. When 34
mile past Brandon wharf light, bring it astern, on course 858° true
(N. 14 E. mag.), with Bachelor Point light ahead, passing 400
vards off the small wharf at Brandon Point. Favor slightly the
north bank, keeping out of the bights in the bend north of Kennon
Marsh and until off the entrance of Kittewan Creck. Then favor
the south bank, keeping out of the bight at the mouth of Ward
Creek. The ruins of an old pier, which sometimes show above
water, stand on the edge of the flat at the mouth of Ward Creek.

Pass in mid-channel through the narrow part of the river at Weya-
noke Point, and then follow the broad channel eastward of Minzie
Middle Ground. The horizontally striped buoys marking the ends
of the middle ground must be given a good berth when passing east-
ward of it, as shown on the chart. - e

A channel with a depth of 13 feet or more leads westward of Minzie-
Middle Ground. To go through this channel, steer 345° true (N. 74"

. 80458% 24— O
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W. mag.) on the Wilcox Wharf range and pass westward of the two
horizontally striped buoys marking the middle ground and 150
yards eastward of Windmill Point (marked by a thick clump of
trees at the end). Wilcox Wharf range must be followed closely,
as the range is slow. The range shows about 800 vards to the right
of! a water tank and about 50 yards to the right ofy the tallest clump
ol trees.

5. Windmill Point to City Point.—Pass midway between Windmill
Point and Wilcox Wharf, and steer 251° true (WSW. 84 W. mag.)
on the Maycox Point range, leaving the black buoy northwestward
of Windmiil Point on the port hand and the red buoy southward of
Bucklers Point on the starboard hand. The rear range has a tri-
angular day mark showing above the trees.

Pass 200 yards off the south bank westward of the Maycox Point
range, and steer 280° true (WNW. 5% W.mag.) on the Jordan Point
range (white slatted structure in range wit% the white square tower
of Jordan Point lighthouse) and follow the buoyed dredged cut.
Pass northward of Euoy No. 31 and steer 293° true (NW. by W. 14
W. mag.) on the Harrison Bar range astern. This range does not
show well by day, but its approximate position is indicated by a lane
cut in the woods.

When by buoy No. 16 steer 301° true (NW. 84, W. ma .) on the
North ¥Flats lower range (white five-pile dolphins) and follow the
buoyed channel. Pass 150 yards south of the front light and steer
268° true (W. 14 N. mag.) leaving North Flats upper range light
150 yards to starboard. Then bring it on range over the stern
(both ranges have common rear lights) course 239° true (SW. by
W. 34 W. mag.) and follow the channel marked by buoys and Wood
Wharf light until past buoys 26 and 45. Then steer 313° true
(NW. 1 %V. mag.) ?or the northeasterly edge of the western wharf
at City Point. Anchorage may be had in the channel.

From Westover to City Point there are flats on one or both sides
of the channel, which are nearly bare at low water and are generally
indicated by ripples or the color of the water.

6. City Point to Richmond.—Local knowledge is necessary for ves-
sels in this part of the river, and strangers should take a pilot. Small
craft should have no difficulty in following the channel with the aid
of chart No. 581. Wing dams which show above water extend out
to the edges of the channels in places. In many places the shoals be-
tween these dams have been raised by deposit and now show above
water or by the grass covering them. : :

- 'Woodson Rock is bare at low water, and the Woodson Rock range
leads clear of it. The range shows through a narrow opening in the
trees, on top of a biuff. ) : o :

Dutch Gap Canal, a short artificial cut 16 miles above City Point
and 13 miles below Richmond, has ample depth and width, {rut the
point on the north side at its easterly end must be given a berth of
about 100 yards. The tidal currents offer mnsidera%ie difficulty on
account of the sharp bend, especially for tows. 'The southwest side
of the canal is marked by a light on top of the bluff, and there are
a prominent white house and monument near by. - Navigation
through the canal is difficult during freshets. . ’ “
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HAMPTON ROADS TO YORK RIVER.

Horseshoe is the shoal with depths less than 18 feet, which extends
3 miles from the shore between Old Point Comfort and Back River
lighthouse, its southern edge bordering the north side of the chan-
nel into Hampton Roads. This shoal has depths of 13 to 18 feet
over its eastern half; its western half has a least depth of 8 feet if
the shore be given a berth of 14 mile, but there are depths of 6 to 7
feet 34 to 1 mile southeastward of Back River lighthouse. Its east-
ern extension is marked by a gas and bell buoy.

Local steamers and small ecraft of 7 feet or less draft with a smooth
sea, plying between Hampton Roads, York River, and Mobjack
Bay, use the following routes, varying the course as necessary to
clear the fish traps: From southward of Old Point Comfort for 2
miles to the black and white buoy lyving 114 miles westward of
Thimble Shoal lighthouse. Then 27° true (NNE. 34 E. mag.) for 414
miles to the perpendicularly striped bell buoy lying 2 miles east-
ward of Back River lighthouse. Then 336° true (N. by W. 54 W.
mag.) for 734 miles to the black buoy marking the channel of York
River 2 miles westward of York Spit lighthouse: or, when going to
Mobjack Bay, 350° true (N. 34 W. mag.) for 714 miles and pass close
westward of York Spit lighthouse. These courses lead across areas
of possible fish traps.

A channel 400 yards wide, for the use of small craft, is kept clear
of fish traps between Hampton Roads and the entrances of Back and
York Rivers. From 134 miles eastward of Old Point Comfort light-
Lhouse the westerly edge of this channel extends 15° true (N. by K. 7%
1. mag.) for 534 miles to a position 134 miles 56° true (NE. by E.
16 K. mag.) from Back River lighthouse, and then 341° true (N. by
W. 14 W. mag.) for 7 miles to a position 14 mile northeastward of
the black buoy marking the channel of York River, 2 miles west-
ward of York Spit lighthouse. The channel is marked on its western
side by black and white buoys. .

Buckroe Beach is a summer resort on the shore 234 miles north-
northeastward of Old Point Comfort lighthouse. It has communi-
cation by electric road with Old Point Comfort, Hampton, and New-
port News. The lights at night during the summer are prominent.

Back River, having its entrance 614 miles north-northeastward of
Old Point Comfort,%xas a depth of about 9 feet across the bar at the
entrance and 7 feet to abreast Amorys Wharf (Earnest post office),
which is on the north side at the intersection of Northwest and South-
west Branch. Gasoline may be obtained at the wharf and general
supplies 145 mile up the road. There is telephone communica-
Ulon. There is a depth of 6 feet at-the wharf. A large hangar and
a water-tank, at Langley Field, on the peninsula between Northwest
Branch and Southwest Branch are very prominent for many miles.
Flashing flood lights on the water-tank are shown at night when air-
Planes are expected. .

- Northwest Branch has a depth of 6 feet for 34 mile above the
entrance and 2 feet to near the head. Southwest Branch h:_is a depth
of 4 feet for 134 miles, abave which it shoals rapidly. Harrison Creek,
on the south side of Back River, has a depth of 3 feet for 34 mile;
Fox Hill is a village on the east side near its head.
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Back River is the center of a large oystering and fishing industry,
and is also frequented by many produce boats, the deepest draft
being 7 feet. Back River lighthouse (white tower showing against the
trees) and a wharf and house on the western end of Northend Point
are the most prominent marks in the approach. The main channel
is narrow in places, but is marked by buoys and lights and is easily
followed with the aid of the chart. The tributaries are unmarked.
'The shore and shoals near the entrance are subject to some change.
A channel 800 yards wide and marked by black and white buoys is
kept clear of fish traps in the approach, the south edge of this chai nel
extending from the black buoy at the entrance through the perpen-
dicularly striped bell buoy lying 2 miles eastward of Back River
lighthouse. The mean rise and fall of tides at the mouth is 2.4 feet.

There are shoals, covered with scattered oyster rocks nearly bare
at low water, extending from 1 to 2 miles offshore between Back
River and Poquoson River entrances. Strangers, even in small boats,
should keep outside of the 6-foot curve.

Poquoson River, on the south side of York River entrance, westward
of York Spit lighthouse, has a depth of 614 feet to the village of
Yorkville, where gasoline and some general supplies may be obtained,
and 2 feet to near the heads of all its tributaries. The river is fre-
quented by small produce boats and a few schooners and barges load-
ing wood, the deepest draft being 9 feet. There are no wharves on
the main branch except for small boats. 'The mean rise and fall of
tides at the mouth is 2.4 feet.

Bennett Creek, on the southeast side, at the entrance of Poquoson
River, has a depth of 6 feet for 114 miles above the entrance and is
marked by buoys for 34 mile. There is a marine railway near the
head capable of hauling out boats of 75 tons and 6 feet draft.

Cheeseman Creek, on the north side of Poquoson River, just inside
the entrance, has a depth of 6 feet in a narrow channel for 2 miles,
and 8 feet nearly to the head. It 1s unmarked. 'There is an old fish
factory on the northeast side 14 mile west-northwestward of York
Point, with a wharf extending to a depth of 7 feet. (Gasoline and
some provisions can be obtained near the head of the creek, and there
is a rallway capable of hauling out boats of 75 tons and 6 feet draft.

To enter Poquoson River, bring York Spit lighthouse astern on a
267° true (W. 14 N. mag.) course and pass 14 to 34 mile northward
of the black buoys off the north side of Poquoson Flats. This course
leads through an area of possible fish traps. Pass about 14 mile
northwestward of buoy No. 3 and steer 215° true (SW. 3§ S. mag.).
keeping about midway between the converging shores until the en-
trance buoys are sighted. Pass about 34 mile northward of buoy
No. 1 and steer westward, passing southward of buoy No. 2 and north-
ward and well westward of buoy No. 5, above which the mid-channel
i8 elear to Yorkville. ' :

Back Creek, having its entrance 2 miles southward of Tue Marshes
lighthouse, has a depth of 8 feet to abreast Slates Wharf, on the south
gside westward of Clarkston Creek, and 2 feet to near the head.  The
most prominent mark is an old fish factory on the south end of
Goodwin Islands. The creek is frequented by fish steamers of 9 feet
or less draft, and by many smaller oyster and produce boats. Gaso-
line and some provisions are obtainable near the head. The channel
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is marked by buoys and Green Point lighted beacon as far as the en-
trance to Clarkston Creek. A 269° true (W. 34 N. mag.) course with
York Spit lighthouse astern will lead to the first black buoy. ,
The Thoroughfare, connecting Back Creek with York River west-
ward of Goodwin Islands, has a depth of about 3 feet at high water
and is extensively used by small local boats. The channel is usually
marked by bush stakes, but is difficult without local knowledge.

YORK RIVER,

formed by the junction of Mattaponi and Pamunkey Rivers at West
Point, 35 miles above the entrance, has a broad and comparatively
straight channel with a least depth of 20 feet to West Point. It
is marked by lights and buoys, and is easily followed by day with
the aid of the chart. ,

The river has considerable trade, carried mostly in the regular
steamers from Norfolk and Baltimore and in schooners and barges.
The deepest draft ordinarily taken to West Point is 15 feet. The
tributaries have a large trade in wood products carried in schooners
and barges.

York %iit Swash, the slough leading through York Spit 5 miles
northwestward of York Spit lighthouse and 114 miles southeastward
of the marshy islands between York River and Mobjack Bay, had
a least depth of 8 feet by the last survey, and is used by local vessels
up to 7 feet draft. It is marked by buoys, but strangers should
proceed with caution. On a bright day the channel shows up well.

Monday Creek is described unfer Mobjack Bay.

The Thoroughfare, connecting York River with Back Creek, is
described above.

Sedger Creek, on the morth side, 2 miles northwestward of Tue
Marshes lighthouse, has a depth of 714 feet in a narrow, crooked
channel to Browns Wharf (Perrin post office), at the bend 34 mile
above the entrance. A river steamer drawing 7 feet makes regular
landings at two wharves in the creek. The channel is marked by an
entrance lighted beacon (red structure) and buoys. A red sector in
Tue Marsh light. from 187° to 158° (true), cuts buoy No. 2. There is
a4 store at the wharf, and gasoline is obtainable. Ellen Island, on the
west side at the entrance, 1s a marsh marked by a clump of trees. '

Wormiey Creek and West Branch, on the south'side, 4 miles westward
of Tue Marshes lighthouse, have a common entrance with a depth
of 4 feet across the bar and 2 feet in both creeks nearly to the heads.
They are little used. A naval fuel oil wharf is 115 miles eastward
of Yorktown. )

Sarah Creek, on the north side, 1 mile eastward of Gloucester Point,
has a depth of about 7 feet in the entrance and for a short distance
‘«1$l the west branch, and 8 feet in either branch for about 34 mile.
The deepest draft using it is 7 feet. There are no wharves.

Yorktown is a town on the south side of York River, 6 miles above
Tue Marshes lighthouse. The main part of the town is on the high
bank and is not visible from the river. Yorktown Monument is a
prominent mark. Pilots for the river to West Point can be obtained

ere, - : :

Gloucester Point is a village on the point opposite Yorktown. '.I.‘he
end of the point is low and marked by a wharf and a group of build-
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ings. There is ferry communication with Yorktown. Gasoline and
some provisions are obtainable.

Claybank and Almondsville are long wharves and post offices on the
northeast side of the river 814 and 1134 miles, respectively, above
Gloucester Point. A long wharf in ruins and marked by a fixed
white post light at the outer end is 234 miles northwest of Gloucester
Point. A long prominent wharf, owned by the Navy, is 134 miles
above Yorktown. There is a flashing red light shown from the outer
end.

Timber Neck, Bush, Carter, and Aberdeen Creeks, between Carmines
1slands and Claybank Wharf are shoal and frequented only by small
local boats.

Kings Creek, on the southwest side, 4 miles above Yorktown, has a
depth of 2 feet across the flats at the entrance and a little deeper
water inside. It is little used.

Queens Creek, on the southwest side, 1145 miles west-southwestward
from Pages Rock lighthouse, has a depth of 214 feet across the flats
at the entrance, 5 feet inside for 214 miles, and 114 feet for a farther
distance of 2 miles to a fixed bridge 114 miles from the town of
Williamsburg. It is used by a few produce boats in the lower end and
by small motor boats to the bridge. The channel is difficult in places
without local knowledge. ‘

Poropotank Creek, 4 miles above Almondsville Wharf and eastward
of Poropotank Creek light, has a depth of 6 feet in the entrance,
3%% feet across Morris Bay, and 5 feet above to Miller Landing, 414
miles above the entrance. Small boats can go several miles farther.
There are several landings on the creek from which wood products
are shipped in boats of 6 to 7 feet draft. The channel is usually
marked by bush stakes, but is crooked and narrow in places and
difficult without local knowledge. The best water favors the east
shore in the approach through Poropotank Bay. )

West Point, at the junction of Mattaponi and Pamunkey Rivers, is
the terminus of a branch of the Southern Railway, and is connected
by daily steamer with Baltimore and the intermediate landings on
York River. It has considerable trade in bay and coasting vessels,
the deepest draft being 15 feet. (Gasoline, provisions, water, and coal
in limited quantities are obtainable. Towboats and pilots for Mat-
taponi and Pamunkey Rivers can be obtained. There is a machine
shop for minor repairs to machinery and a railway capable of haul-
ing out vessels of 150 tons, 120 feet length, and 12 feet draft.

Mattaponi River (chart 504) is the approach to the villages of
Walkerton and Aylett, 25 and 3314 miles, respectively, above West
Point, and many other landings. 1t has a depth of 12 feet to Manta-
pike, 1‘)8‘}/ miles above West Point, and 10 feet to Walkerton. Be-
tween Walkerton and Aylett the river has been improved by dredging
a channel 5145 feet deep and 40 feet wide, but considerable trouble is
experienced in maintaining if. There is a depth of about 2 feet for a
distance of 2% miles above Aylett, where there is a fixed: bridge, to
the fixed bridge at Dunkirk, The river for a distance of 53 miles
above Dunkirk is shoal, but is used for rafting and logging at high
stagres. - : ' ' :
steamer from West Point made regular trips to the principal
landings on Mattaponi River as far as Walkerton in 1922. There
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is also ¢onsiderable trade in wood products carried in schooners and
barges, the deepest draft being 14 feet. The river is unmarked, and
navigation is difficult without local knowledge. Pilots and towboats
can be obtained at West Point. Schooners usually carry a gasoline
boat to assist them in the narrow channels. Supplies can best be
obtained at West Point, though gasoline and provisions are usually
obtainable at Walkerton and Aylett. Artesian water can be obtained
at many of the landings.

Freshets occur at irregular intervals, being more severe during
March and April, and have reachied a height of 171, feet above mean
low water at Aylett and 5 feet at Walkerton, though this is excep-
tional. The mean tidal range during low stages of the river is 2.9
feet at West Point, 3.6 feet at Walkerton, and 2.3 feet at Ayletts

Two highway drawbridges cross the Mattaponi River; one at West
Point has a single lift opening 80 feet wide and has a headroom of
7 feet at high water when closed, and the other at Walkerton is a
center pier Eraw, each opening 47 feet wide, and has a headroom of
about 8 feet at high water when closed.

Pamunkey River (chart 504) has a depth of 15 feet to Lester Manor,
9 feet to the railroad bridge at White House, 7 feet to Bassett Ferry,
and 5 feet to New Castle bridge, 24, 28, 43, and 45 miles, respectively,
above West Point. It is navigable for small lighters and rafts for a
farther distance of about 7 miles to Hanovertown. The channel be-
tween White House and Bassett Ferry has been improved by dredg-
ing to a depth of 7 feet and width of 100 feet.

T'here are no towns on Pamunkey River, but there are many land-
ings, from which considerable wood products and grain are shipped
in sehooners and barges, the deepest draft being 15 feet. There are
post offices and railroad stations at Sweethall and Lester Manor, and
a railroad station at White House.

From West Point to Sweethall Landing, 1414 miles above, the
river is easy of navigation with the aid of the chart. Above this
point navigation is difficult without local knowledge. Pilots can be
obtained at West Point, Lester Manor, and White House, and tow-
boats at West Point. Artesian water can be obtained at several of
the landings, and the river water is fresh above Cumberland Land-
ing. There are several narrow cut-offs with sufficient depth for small
iboats, but local knowledge is usually nﬂcessslg ) .

Preshets occur at irregular intervals in Pamunkey River, bem%
more severe during March and April. The mean rise and fall o
tides during low stages of the river is 2.9 feet at West Point and 1.7
feet at New Castle.

The railroad bridge at White House has a draw opening 46 feet
wide and a headroom of 8 feet at high water when closed. The
bridge at New Castle has a draw opening 40 feet wide and a head-.
room of about 13 feet at ordinary stage of the river, and sometimes
not more than 7 feet during freshets. It is seldom opened. -

Anchorage.— Vessels can anchor anywhere in the wider part of the
channel of York River where the-depth is suitable. A good anchor-
age. for deep draft vessels is eastward or northwestward of Glouces-
:tepr Point, on the north side of the channel. There is anchorage in
‘the channel off the wharves on either side of West Point in depths
of 18 o 40 feet. The areas eastward of Yorktown are used by naval -
“vesse
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Pilots.—Pilotage is compulsory as far as Yorktown for all vessels
other than those exclusively engaged in the coastwise trade and those
made exempt by United States statutes. Vessels required to take a
pilot will get one at Chesapeake Bay entrance or Hampton Roads.
Pilots can be obtained at Yorktown for the river above that point.
Pilots for Mattaponi and Pamunkey Rivers can be obtained at West
Point.

Towboats.—Sailing vessels seldom take a towboat, but usually carry
a small motor boat to assist them. Towboats for York River can be
obtained at Hampton Roads, and for Mattaponi and Pamunkey
Rivers at West Point.

Supplies.—(Gasoline and provisions can be obtained at Yorktown,
Gloucester Point, and West. Point, and water and coal in limited
guantities at West Point.

Repairs to small vessels can be made at West Point, but extensive
repairs to machinery and to hulls of large vessels can best be made at
Baltimore, Newport News, or Norfolk.

Freshets occur in Mattaponi and Pamunkey Rivers, but are little
felt at West Point or below. The river is not fresh below West Point.

Ice sometimes interferes with navigation for short periods during
severe winters, but in ordinary winters navigation is not interrupted
below West Point.

Tides.—The mean rise and fall of tides is 2 feet at the entrance,
2.4 feet at Yorktown, and 2.9 feet at West Point.

Currents.—The currents follow the general direction of the channel,
except in its narrowest parts, where they have a tendency to set a
vessel on shoals. The velocity of the current and the times of slack
water vary somewhat in York River, and to a considerable extent
in the Mattaponi and Pamunkey Rivers, due principally to freshets,
but also to some extent to winds. ’

At York Spit Lighthouse slack water before the flood occurs about 45
minutes after the time when the current turns northwest at Chesa-
peake Bay entrance (or approximately 2 hours 30 minutes before
time of high water at Washin , or 8 hours 20 minutes before time
of high water at Old Point Comfort). Slack water before the ebb
occurs about 45 minutes after the time when the current turns south-
east at Chesapeake Bay entrance (or approximately 3 hours 20 min-
utes before time of low water at Washington, or 8 hours 30 minutes
before time of low water at Old Point Comfort).

Off Claybank slack water before the flood occurs about 1 hour before
the time when the current turns northwest at Chesapeake Bay en-
trance (or approximately 2 hours before time of high water at
\Vashinﬁton), and slack water before the ebb occurs about 1 hour
before the time when the current turns southeast at Chesapeake Bay
entrance (or approximately 2 hours 40 minutes before time of low
water at Washington). In the York River below West Point the
observed velocity of current at strength of flood was 1.2 knots and
at strength of ebb was 1.5 knots. '

Just below West Point, opposite Goff Point, slack water before the flood
occurs about 30 minutes after the time when the current turns north-
west at Chesapeake Bay entrance (or approximately 1 hour 10 min-
utes before time of high water at Washington), and slack water
before the ebb about 80 minutes after the time when the current turns
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southeast at Chesapeake Bay entrance (or approximately 1 hour 45
minutes before time of low water at Washington).

In the Mattaponi River the flood and the ebb currents commence run-
ning about 40 minutes to 1 hour before they do in the Pamunkey
River. The observed velocity of the currents 1n the Mattaponi River,
between West Point and Walkerton, was 1.1 knots on the ebb and
about 1 knot on the flood.

In the Pamunkey River, between West Point and Bassett Ferry, the
observed velocity of the currents was 1.15 knots on the ebb and about
1 knot on the flood.

In the Mattaponi River, at Mattaponi, slack water before the flood
occurs about 2 hours 15 minutes after the time when the current turns
northwest at Chesapeake Bay entrance (or approximately 20 minutes
before time of high water at Washington), and slack water before
the ebb occurs about 2 hours 15 minutes after the time when the
current turns southeast at Chesapeake Bay entrance (or approxi-
mately 1 hour 40 minutes before the time of low water at Wash-
ington).

In the Pamunkey River, at White House railroad bridge, slack water
before the flood occurs about 3 hours after the time when the
current turns northwest at Chesapeake Bay entrance (or approxi-
mately 30 minutes after time of high water at Washington), and
slack water before the ebb occurs about 3 hours after the time when
the current turns southeast at Chesapeake Bay entrance (or approxi-
mately 15 minutes after time of low water at Washington).

DIRECTIONS, YORK RIVER.

The easterly limit of the fish traps off Mobjack Bay and York
River is defined by a line extending 188° true (S. by W. 14 W. mag.)
from buoy No. 11, southeastward of Wolf Trap lighthouse, leading
for the perpendicularly striped bell buoy lying 2 miles eastward of
Back River lighthouse until 314 miles from it, then trending 168°
true (8. 54 E. mag.) for 334 miles, to a position 114 miles eastward of
the bell buoy. Channels leading into Back River, York River, and
Mobjack Bay are kept clear of fish traps, and should be used by
strangers at night. Above Tue Marshes lighthouse fish traps will
be found in places on the shoals to the edges of the channel. The
easterly 1imit of fish traps in Chesapeake Bay, and the limits of the
clear channels leading into York River and Mobjack Bay are marked
by black and white buoys.

The routes used by local steamers of 7 feet or less draft crossin
the Horseshoe, and easterly limit of the fish traps on that shoal,
are described on page 125. The directions of section 1 are good for
a least depth of 34 feet, and section 1A for 15 feet. Vessels of 15
feet or less draft should have no difficulty in the daytime, in foilowing
t%e directions from Yorktown to West Point with the aid of the
chart. :

1. Main entrance to Yorktown.—A channel 1,200 yards wide is kept
clear of fish traps in the main entrance of York River up to Tue
Marshes lighthouse. Tt has least depths of 34 to 35 feet and is good
for vessels of the deepest draft. From entrance, lying 334 miles
152° true (SSE. mag.) from York Spit lighthouse, the center line
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of the channel trends 818° true (N'W. 34 N. mag.) to York Spit light-
house abeam, distant 73 mile, then 307° true (NW. 34 W. mag.) {for
234 miles to nun buoy No. 2A abeam, distant 600 yards, and then
289° true (NW. by W. 74 W. mag.) with York Spit lighthouse astern
and passes 600 yards northward of buoy No. 3. At night a white
sector in York Spit lighthouse covers the fairway between the south-
west edge of York Spit and the northeast edge of the shoals off Tue
Point.

Continue the last course until Tue Marshes lighthouse bears 230°
true (SW. 7% W. mag.) distant 34 mile. Then steer 259° true (W. 1%
S. mag.), passing 34 mile northward of Tue Marshes lighthouse and
buoy No. 5. Then bring Tue Marshes lighthouse astern on a 268°
true (W. 14 N. mag.) course, passing about 34 mile southward of
buoy No. 4. When Gloucester Point light (red post on end of

oint) bears 302° true (NW. 55z W. mag.), steer 293° true (NW.
v W. 1% W. mag.), pass midway between Gloucester Point and
Yorktown, and proceed as directed in section 2.

1A. Entering from northward.—A channel 800 yards wide is kept
clear of fish traps, the center line of the channel trending 223° true
(SW. 34 W. mag.) and passing 54 mile northwestward of New Point
Comfort Middle Ground buoy No. 7 and 114 miles northwestward of
York Spit lighthouse. This channel leads in a least depth of 15
feet across York Spit, to bell buoy No. 2. When across the spit,
bring York Spit lighthouse astern on a 289° true (NW. by W. 7%
W. mag.) course, passing 600 yards southward of nun buoy No. 2A
and the same distance northward of buoy No. 8. Then follow the
directions in the preceding paragraph.

2. Yorktown to Claybank.—Passing midway between Gloucester
Point and Yorktown steer 817° true (NW. 84 N. mag.) for 233
miles, heading for Pages Rock lighthouse, to a position about 300
yards northeastward of nun buoy No. 7. Then steer 307° true (N'W.
14 W. mag.) and pass about 300 yards southwestward of buoy No. 6.

When Pages Rock lighthouse bears 348° true (N. 54 W. mag.),
steer 336° true (N. by W. 54 W. mag.) for the end of the long wharf
at Claybank, and leave the lighthouse nearly 14 mile on the star-
board hand and buoy No. 9 on the port hand.

3. Claybank to West Point.—Pass 200 yards off the wharf at Clay-
bank and steer 320° true (NW. 7; N. mag.), following the buoyed
channel,” passing 800 yards northeastward of Middle Ground light
(black pile structure), 300 yards southwestward of Purtan Bay light
(on end of the long wharf at Almondsville), and 200 yards southwest-
ward of Purtan Island light (red pile structure). Poropotank Creek
light will be ahead on this course. _

Passing 200 yards southwestward of Purtan Island light, steer
817° true (NW. 84 N. mag.) and pass 200 yards southwestward of
Poropotank Creek light and 250 yards southwestward of buoy No.
10. Then steer 332° true (NN'W. mag.) for Bells Rock lighthouse
and pass buoy No. 18 at a distance of about 200 yards. :

Pass 150 yards southwestward of Bells Rock lighthouse and bring
it astern on a 299° true (NW. by W. mag.) course, heading about 150
vards northward of Fillbates light (black structure), near the south
end of the jetty. Pass through a channel on a 331° true (NNW. 1%
W. mag.) course, following black buoys which mark its western
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side at a distance of 100 yards. Continue the course and anchor
off the railroad wharves at West Point, favoring that side.

Nine feet can be carried across the point of shoal separating the
Mattaponi and Pamukey Rivers, between nun buoy No. 12 and the
red and black buoy 74 mile north-northeastward of it. Gasoline may
be obtained from docks along the east side of the town.

MOBJACK BAY (CHART 4943,

having its entrance between York Spit and New Point Comfort, has
several tributaries, the most important being Kast, North, Ware, and
Severn Rivers. It is obstructed by extensive shoals, but has a depth
of 22 feet in the entrance and 15 feet through the bay and for a con-
siderable distance in the tributaries.

The entrance is marked on the north side by New Point Comfort
lighthouse (white tower) and on the south side by York Spit lighthouse
{(white house on piles), and these are the only prominent marks in the
approach. Many of the shoals in the bay and tributaries are marked
by buoys and lights. Steamers from Norfolk make regular trips to
the principal wharves in Mobjack Bay and tributaries, and they are
also frequented by produce boats and by others engaged in oyster-
ing and fishing. A good anchorage can be found in the bay, with
shelter from all but southerly and southeasterly winds. Small craft
find safe anchorage in the bight westward of New PPoint Comfort and
in the rivers and creeks. (Gasoline may be obtained at Bayside whart,
%4 mile northwestward of the first-mentioned anchorage.

New Point Comfort, marked by a lighthouse, is low and sparsely
wooded and hus a wharf on its west end at which the steamers make
landings during the fishing season. (3asoline is obtainable.

Bayside Wharf is a long wharf on the northeast side of Mobjack
Bay, 134 miles northwestward of New Point Comfort lighthouse.

East River, emptying into Mobjack Bay from northward, has a
narrow channel with a depth of 13 feet for 4 miles above the entrance
and 4 feet for a farther distance of 2 miles to near the head. The
entrance is marked by Pultz Bar light and by buoys. Unmarked
shoals ‘extend for some distance off many of the points above the
Entrﬁnce, but the mid-channel is clear if the points be given a good

erth.

There are four wharves with post offices on East River: Philpots
(Mobjack post office), on the west side, and Diggs (1raders post
office), on the east side, just inside the entrance, and Williams and
Hicks Wharves, about 31} miles above the entrance. Gasoline and
Provisions can be obtained at Mobjack, and there is a Tailway capable
of hauling out boats of 40 tons, 40 feet length, and 5 feet draft.
There is a store at Williams Wharf and a railway capable of hauling
out vessels of 100 tons, 50 feet length, 8 feet draft aft, and 6 feet
forward. Gasoline can be obtained here. .

North River, emptying into the head of Mobjack Bay from north-
ward, is wide, but has shoals making off for a long distance from
many of the points. The channel is marked by lights and buoys.
Auburn Wharf, on the north bank 4 miles above the entrance, and
Dixondale Wharf, on the west bank 5 miles above the entrance, are
the principal landings, and have depths of 7 feet at the ends. There
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is a depth of 12 feet in the channel to abreast Auburn Wharf, and 8
feet to abreast Dixondale Whar{.

Ware River, emptying into the head of Mobjack Bay from north-
westward, has a depth of 15 feet to the mouth of Wilson Creek, 3
miiles above the entrance, and 8 feet for a farther distance of 2 miles.
Shoals, some of them marked by buoys, extend for a long distance
off many of the points. The landings are Roanes Wharf and Baileys
Wharf on the west side, and Hockley Wharf on the east side, distant
814, 434, and 434 miles, respectively, above the entrance. Gasoline
is obtainable at Baileys Wharf.

Severn River, emptying into Mobjack Bay frem southwestward,
has a depth of 15 feet to the junction of Northwest and Southwest
Branches, and 8 feet for 114 miles in Southwest Branch and 134 miles
in Northwest Branch. The most prominent shoals are marked by
buoys. Severn Wharf is on the south side of Southwest Branch 114
miles above the fork. There is a store here, and gasoline is obtain-
able. There are wharves, used by local boats, on Northwest Branch
about 1 and 2 miles above the entrance.

Monday Creek, forming a thoroughfare between Mobjack Bay and
York River, has a depth of about 3 feet at high water and 1s ex-
tensively used by small local boats. It is difficult without local
knowledge.

Pilots.—There are no regular pilots for Mobjack Bay and tribu-
taries, though a pilot can usually be obtained from boats at work
near the entrance.

Tides.—The mean rise and fall of tides is about 2 feet.

DIRECTIONS, MOBJACK BAY.

See the remarks relating to fish traps in the directions for York
River; also section 1A of that heading for the channel which is kept
clear of fish traps, leading across Mobjack Bay entrance inside of
New Point Comfort Middle Ground. .

A channel 800 yards wide is kept clear of fish traps in the main

entrance of Mobjack Bay. Passing 400 yards southwestward of
Middle Ground Shoal north end gas and whistling buoy, the center
line of the channel trends 320° true (NW. 7 N. mag.) until New
Point Comfort lighthouse bears 88° true (E. 14 S. mag.), distant
nearly 2 miles, and then 338° true (N. by W. 73 W. mag.) for Pultz
Bar light. The latter course leads a little westward of a depth of
10 feet on the edge of the shoal 134 miles south-southeastward of
Pultz Bar light. . _
. Any other course into the bay leads across areas of possible fish
traps, and should be used with caution by strangers at night. The
routes used by local steamers of 7 feet or less draft crossing the
Horseshoe are described on page 125. Passing 14 mile westward of
York Spit lighthouse, a 333° true (N. by W. 73 W. mag.) course will
lead for Pultz Bar light, but leads through an area of possible fish
tflap; until New Point Comfort lighthouse bears a little forward of
the Deam. - :

"To East River—Standing for Pultz Bar light on a 338° true (N.
by W. 74 W. mag.) course, when about 1 mile from: it steer 349°
true (N. 14 W. mag.) and pass about 1j mile eastward of the light
and 100 yards or more westward of buoy No. 2. Then bring the
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light astern on a 24° true (NNE. 54 E. mag.) course, passing 100
yards eastward of the black buoy nearly opposite Diggs Wharf.
Then follow the west bank for about 114 miles until around the first
bend, taking care to give the points on that side a berth of 300 to
400 yards. Then keep near mid-river, except at Williams Wharf,
which should be rounded at a distance of 100 to 150 yards.

To North River.—Pass 14 mile southwestward of Pultz Bar light,
steer 310° true (NW. mag.), and pass about 200 yards northeastward
of Ware Point Shoal light. Then bring the latter light astern on a
342° true (N. by W. 14 W. mag.) course, pass 100 yards eastward of a
black buoy, and continue the course to a position 14 mile eastward
of Love Point light. Then steer 287° true (WNW. mag.) and pass
100 yards northward of Love Point light and 150 yvards southward
of Cradle Point light. Above the latter light the deeper water
favors slightly the west bank to Dixondale Wharf.

To Ware River.—Passing 14 mile south-southwestward of Pultz
Bar light, steer 287° true (WNW. mag.), heading just clear of the
end of Windmill Point, and pass 200 yards southward of buoy No. 2,
southward of Ware Neck Point. Continue the course nearly 14 mile
past buoy No. 2, and then steer 309° true (N'W. mag.) to a position
northward of buoy No. 1. Then steer 270° true (W. 14 N. mag.)
until Windmill Point is abeam, and then steer 242° true (WSW.
mag.}) to a position about 300 yards east-southeastward of buoy No.
4. Pass 100 to 200 yards southward of the buoy, 200 yards north-
ward of Roanes W%arf, and anchor north-northeastward of the
wharf and before reaching buoy No. 3. 'The channel is close east-
ward of the latter buoy ang is narrow.

To Severn River.—A 284° true (WNW. 14 W. mag.) course with

New Point Comfort ligkthouse astern will lead northward of buoy
No. 1 at the entrance, but leads across an area of possible fish traps
in the bay. To insure clearing the fish traps, pass not more than
1 mile southward of Pultz Bar light, and bring it astern on a 230°
‘rue (SW. 7 W. mag.) course to the entrance.
_Pass 150 yards northwestward of buoy No. 1 and steer 242° true
(WSW. mag.) for 1 mile. Then follow the north bank at a distance
of 14 mile and pass 100 yards northward of buoy No. 3, at the
cntrance to Southwest Branch. In Southwest Branch pass well
westward of buoy No. 3, favor the western point at the entrance,
passing it at a distance of 850 yards, and then keep near the middle
for a distance of 1 mile to the landing. In Northwest Branch the
channel is near the middle, keeping out of the bights: about 1 mile
above buoy No. 3 the channel leads northward and westward of
buoy No. 8, between it and the wharf at Cod Point (north bank).

MOBJACEK BAY TO PIANKATANK RIVER.

The shoals on the west side of Chesapeake Bay between Mobjack

ay and Rappahannock River are generally more or less obstructed
by fish traps during the fishing season. The easterly limit of the fish
traps extends from the black %eil buoy at the end of Rappahannock
Spit to buoy No. 11, southward of Wolf Trap lighthouse, and thence
to within 814 miles of the bell buoy lying 2 miles eastward of Back-
River lighthouse. It is marked by black and white buoys.
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Horn Harbor, 3 miles northward of New Point Comfort lighthouse,
has a depth of about 314 feet across the bar at the entrance and 6 to
15 feet in a narrow channel inside for about 2 miles above the bar.
It is considerably used as a harbor by fishing and oyster boats. The
depth of the bar is subject to some change. The best water favors
the western shore in entering and is marked by light beacons.

Winter Harbor and the other sloughs and creeks having their
entrance 414 miles north-northeastward of New Point Comfort light-
house are shoal at the entrance and generally consist of mud flats
bare at low water inside. They are little used.

PIANKATANEK RIVER (CHART 534),

just south of Rappahannock River entrance, has a depth of 12 feet
to within 214 miles of the village of Freeport, and 6 feet to Freeport.
Small boats and lighters can go several miles above Freeport.
Steamers from Baltimore drawing 6 feet make landings in Milford
Haven. River landings above this point are served by connecting
gasoline launches. Schooners up to 12 feet draft carrying wood
products also make use of the river.

The river is marked by Stingray Point lighthouse (white house on
piles), on the north side at the entrance, and by several lights and
buoys, but the channel is obstructed by many shoal spits and middle
grounds. Strangers should have no trouble in taking a draft of
10 feet to Doector Point, 11 miles above the entrance, with the aid of
the chart.

Between Doctor Point and Freeport the channel is shoal and very
narrow in places. It is usually marked by bush stakes but is diffi-
cult without local knowledge. Schooners and barges usually com-
plete their loading from lighters about 214 miles below Freeport.
Gasoline and some provisions can be obtained at Green Point (Dixie
post office) southward of Wilton Point, and at Freeport.

Hills Bay, on the south side of Piankatank River just inside the
entrance, forms the approach to Milford Haven and Queens Creek.

Milford Haven can be entered from Piankatank River at the north-
west end and from Chesapeake Bay at the southeast end. The
entrance at the southeast end has a depth of 3 feet and is used by
small local boats, but is unmarked, exposed to a heavy sea, and
difficult without local knowledge. The main entrance, at the north-
west end, has been improved by dredging a channel 10 feet deep
and 200 feet wide from Hills Bay to Callis Wharf (Grimstead post
office), on the north side 34 mile above the entrance, and by the
construction of a jetty 1,200 feet long on the north side at the
entrance. There is a depth of 614 feet from Callis Wharf to Fitch-
etts Wharf and post office, on the south side of Stutts Creek 3 miles
above. Steamers from Baltimore drawing 8 feet make regular trips
to the landings in Milford Haven as far as Fitchetts arf. The
entrance to the dredged channel is marked by a buoy, and the most

rominent shoals as far as Fitchetts Wharf are marked by single pile
acons with slatted daymarks, maintained by steamboat company.

In entering Milford Haven a 185° true (S. by W. mag.) course with
Stove Point light astern will lead through Hills Bay to the entrance.
Pass 75 yards eastward of the red buoy, follow the jetty at a dis-
tance of 60 yards to the inner end, and then head for Cricket Hill
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Wharf. From this wharf steer 45° true (NE. 15 E. mag.) with Callis
Wharf a little on the port bow for 850 yards, to avoid a shoal on the
northwest side, marked by a beacon, and then bring Callis Whart
well on the starboard bow until close to it to avoid a shoal making
off the southern shore, nearly bare at extreme low water and marked
by a beacon. From Callis Wharf to Fitchetts Wharf follow a general
mid-channel course and give the points a good berth, being guided
by the chart. There are stores at Callis Wharf, and gasoline is
obtainable.

Queens Creek, at the southwest end of Hills Bay, has a depth of
6 feet inside for 1 mile, and 214 feet to near the head, but is ob-
structed by a bar with a depth of 114 feet at the mouth. It is fre-
quented only by small local boats and is unmarked.

Ice.—Piankatank River is closed by ice for short periods only,
during severe winters.

Tides.—The mean rise and fall of tides is 1.2 feet at the entrance.

DIRECTIONS, PIANKATANK RIVER.

From southward.—The easterly limit of possible fish traps off
Piankatank River entrance is a line joining Rappahannock Spit
bell buoy and the black buoys off Wolf Trap lighthouse and is
marked by a line of black and white horizontally striped buoys.
Vessels approaching from southward, in order to avoid areas of
possible fish traps, should keep outside this line until 23% miles
southward of Rappanhannock Spit gas buoy and 134 miles north-
ward of the third fish trap buoy northward of Wolf Trap light-
house. Then steer 266° true (W. 14 N. mag.) for 555 miles, passing
34 mile northward of buoy No. 1 and to a position 400 yards north-
ward of buoy No. 3.

From northward.—Pass eastward and 145 mile southward of Rap-
pahannock Spit gas buoy, and steer 245° true (WSW. 14 W. mag.),
heading for the end of Stove Point, for 6 miles, passing 34 mile
south-southeastward of Stingray Point lighthouse, and to a position
400 yards northward of buoy No. 3.

Cherry Point to Roane Point.—Pass 14 mile westward of buoy No.
8 and steer 189° true (S. by W. 14 W. mag.), so as to pass 200 yards
westward of Cherry Point light and the same distance eastward
of Stove Point light. Pass southward and 300 yards southwestward
of Stove Point licht and head northwestward for 14 mile until north-
vard of a black %-uoy. From here a 289° true (NW. by W. 34 W.
mag.) course for 115 miles, with Roane Point light a little on the
starboard bow, will lead to a position 34 mile northeastward of
Iron Point, and then a 307° true (NW. 14 W. mag.) course for 134
miles will lead to a position 350 yards northward of Roane Point
light. Above this point the chart 1s the guide.

RAPPAHANNOCK RIVER,

on the western side of Chesapeake Bay, 40 miles above the entrance
and 111 miles below ‘Baltimore, is the approach to the city of Fred-
ericksburg, at the head of navigation 95 miles above the entrance,
and to numerous villages and landings. Steamers from Baltimore
and Norfolk of 7 to 10 feet draft make regular trips to the prin-



138 UNITED STATES COAST PILOT.

cipal wharves on the river and its tributaries as far as Fredericks-
burg. The lower end of the river is frequented by fish steamers of
9 to 11 feet draft, and by many smaller craft engaged in the oyster-
ing and fishing industry. Fredericksburg has some trade in woeod
products, carried mostly in barges of 8 to 9 feet draft. 'The tribu-
taries have some trade in farm and wood products, carried in barges,
lighters, and schooners.

Channel.—Rappahannock River has a natural channel 30 feet deep
for 26 miles, and 14 feet deep to the town of Tappahannock, 39
miles above the entrance. Above Tappahannock the river is being
improved to obtain a channel 12 feet deep and 200 feet wide to the
town of Port Royal, 25 miles below Fredericksburg, and 12 feet
deep and 100 feet wide to Fredericksburg. The project has been
completed but is subject to some shoaling in places. In 1922 there
was a depth of 9.3 feet to Fredericksburg.

Westland Wharf and post office is on the north side, 34 mile west-
ward of Windmill Point. North End Wharf (Grinels post office) is
on the south side, 8 miles westward of Stingray Point. Each is
distinguished by several white buildings on the end of the wharf.

Mill Creek and Lockley Creek, on the south side of Rappahannock
River 6 miles westward of the entrance, have depths of 5 feet or
more until well inside the entrances, and are frequented by many
small local craft. There are railways in both creeks capable of
hauling out boats of 30 feet length and 4 feet draft. The approach
to Mill Creek is marked by two lights. Mill Creek wharf, eastward
of the entrance to Mill Creek, can be reached with a draft of 9 feet
at low water. To enter, give the edge of the shoal northeastward of
Parrot Island a good berth, steer 231° true (SW. by W. mag.) for
the outer light, and pass 50 yards eastward of it on a 197° true
(SSW. mag% course. To go farther in, the best water will be carried
by passing about 200 feet off the wharf, the same distance southward
and westward of the inner light, and then with that light astern
r%teer for Clarks (formerly Woodland) Wharf until less than 300 yards

rom it. .

Whitestone Wharf (Taft post office), marked by a prominent red
building, is on the north side of Rappahannock River 6 miles above
Windmill Point. There is a fish factory and wharf on Cherry Point.

Carter Creek, on the north side of Rappahannock River 914 miles
above Stingray Point, is the approach to the villages of Weems and
Irvington. It has several oyster houses and a fish factory, is the
center of a large oystering and fishing industry, and is extensively
used as an anchorage by a local vessels. The channel has been im-
proved by dredging to a depth of 15 feet and width of 200 feet across
the bar at the entrance and to a depth of 12 feet and width of 100
feet to Irvington, and is marked by lights. A jetty makes off the
eastern point parallel to the channel.

There are several railways in Carter Creek, the largest capable of
hauling out vessels of 200 tons, 148 feet length, 8 feet draft aft and 6
feet forward; ordinary repairs to machinery can be made; Storm
warnings are displayed at Weems. The mean rise and fall of tides
is 1.4 feet. ' . . o '

To enter Carter Creek, pass 40 yards eastward of the outer light,
westward of a bush stake marking a shoal extending off the jetty, 40
yards westward of the second Iight, and not over 100 yards east-
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ward of Weems Wharf. Good anchorage can be had anywhere 1n
mid-channel above the wharf. To go to Irvington, follow a general
mid-channel course and give the points a good berth; the third light
should be left 75 yards on the port hand.

Corrotoman River, on the north side of Rappahannock River 12 miles
above the entrance, has a depth of 18 feet to the junction of Eastern
and Western Branches, 4 miles above the entrance. Eastern Branch
has a depth of 9 feet for 214 miles and 6 feet for a farther distance
of 34 mile. Western Branch has a depth of 12 feet for 214 miles and
¢ feet for a farther distance of 1 mile. The channel is obstructed
by shoal spits and middle grounds, but the principal shoals as far
as the fork, and for 1% mile above in Western Branch, are marked
by buoys and lights. Millenbeck Wharf and post office, on the western
side 11% miles above the entrance, and Ottoman Wharf and Merry Point
Wharf and post office, on Western Branch, 34 and 1 mile, respectively,
above the fork, are the principal landings. There are stores at Mil-
lenbeck and Merry Point. The mean rise and fall of tides is 1.4 feet.

To enter Corrotoman River head for Millenbeck Bar buoy No. 1 on
any course between 357° true. (N. 14 E. mag.) and 33° true (NE. 14
N. mag.). Pass eastward and northward of it and steer west-north-
westward with Corrotoman Point light on the starboard bow, pass
westward of the light and 250 yards eastward of Millenbeck Wharf.
Then steer northeastward, passing 300 yards eastward of the point
34 mile northeastward of the wharf. Then pass westward of buoy
No. 4 on a northerly course, and when well past it steer north-north-
castward and pass westward of buoy No. 6 and eastward of Bar
Point light. The chart is the best guide in the branches.

Burhans Wharf (Cooper post office) is on the south side of Rappa-
hannock River southwestward of the entrance to Corrotoman River.

Urbana Creek, on the southwest side of Rappahannock River, 15
miles above the entrance, has been improved by dredging a channel
10 feet deep and 150 feet wide across the bar at the entrance, and to
the steamboat wharf at Urbana 14 mile above, with a turning basin
of the same depth off the wharf. The creek has a depth of 6 feet for
34 mile above the steamboat wharf, and is extensively used as a har-
bor for small vessels. There is excellent anchorage for a limited
number of vessels of 9 feet or less draft, and depths of 4 to 9 feet at
the wharves. It is frequented by passenger steamers, schooners, and
barges of 10 feet or less draft. he mean rise and fall of tides is 1.6
feet. There is a railway at Urbana for hauling out boats of 50 feet
length and 5 feet draft, and a machine shop for ordinary repairs to
motors. ' '

The entrance of Urbana Creek is marked by a buoy and two lights,
and there is a large brick factory on the north side of the entrance.
To enter, approach the outer light on a westerly course, pass 100 feet
southward of it and the red buoy near the inner end of the jetty,
pass about midway between the wharf just westward of the red buoy
and the inner light, and then keep in mid-channel to the steamboat
wharf at the north end of the bridge. The bridge crossing Urbana.
Creek has a sliding draw with an opening 27.8 feet wide. | |

There is a long wharf at West Urbana (Remlik), 34 mile northwest-
ward of the entrance to Urbana Creek, at which the steamers make

80458°— 2410
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regular landings. A water tank on shore and the white buildings
on the end of the wharf are prominent.

Robinsons Creek, just northward of West Urbana, has a depth of
5 feet in the entrance and 8 feet to the head.

La Grange Creek, 134 miles northward of Urbana Creek, has a
depth of 7 feet in the entrance and 3 feet for 114 miles above.

Weeks Creek, on the southwest side of the river 4 miles above
Urbana Creek, has a depth of about 2 feet and is seldom used.

Monaskon is a post office and wharf on the northeast side of the
river, 514 miles above Urbana Creek.

Waterview is a wharf and post office on the southwest side of the
river 6 miles above Urbana Creek. Just westward of Waterview
1s Parrotts Creek, which has a depth of 4 feet in the entrance and
2 feet to near the head. Mud Creek, just; northward of Parrotts
Creek, is generally bare at low water inside.

Deep Creek, on the northeast side of Rappahannock River 8 miles
above Urbana Creek, has a depth of 2 feet across the flats at the
entrance and 4 to 6 feet inside to the several branches. The deepest
draft using it is about 4 feet. :

Whealton Wharf (Morattico post office), on the northeast side of
the river 914 miles above Urbana Creek, is an important shipping
point.  The long wharf and several buildings on the end are promi-
nent. Mulberry Creek, just eastward of the wharf, has a depth of
4 feet at the entrance and 2 feet to the head. Just westward of
Whealton Wharf is Lancaster Creek, which has a depth of 5 feet for
1 mile and 2 feet to Woodhouse Landing, 4145 miles above the entrance.
Moradica Creek, emptying into Lancaster Creek from northward,
has a depth of 3 feet at the entrance and 2 feet to near the head.
Farnham Creek, 314 miles northv.estward of Whealton, has a depth
of 214 feet at the entrance and for a distance of 3 miles above. All
of these creeks are frequented by many motor boats and lighters
carrying farm and w products and general merchandise.

Bayport is a wharf and post office on the southwest side of the
river opposite Whealton. On the northeast side 4 miles above
Whealton is Sharps Wharf, and on the southwest side just westward
of Bowlers Rock lighthouse is Bowlers Wharf. A draft of 8 feet
can be taken to the latter from north-northwestward and 9 feet from
east-southeastward. )

Totuskey River, on the northeast side of Rappahannock River, 3
miles above Bowlers Rock lighthouse, has a depth of 414 feet across
the bar at the entrance and 314 feet inside to a fixed bridge, 414 miles
above the entrance. The deepest draft using it is 6 feet. The chan-
nel is narrow in places and difficult without local knowledge.

Wellford Wharf is on the northeast side of Rappahannock River
4 miles above Bowlers Rock lighthouse, and Wares Wharf is directly
opposite on the southwest side. '

Piscataway Creek, on the southwest side 214 miles below Tappa-
hannock, has a depth of 314 feet across the flats at the entrance and
6 feet inside for a distance of 5 miles; the deepest draft using it is
6 feet. It is crossed by a drawbridge 4 miles above the entrance,
having a single opening 28.6 feet wide. Directly opposite Piscata-
way Creek is Little Carters Creek, having a depth of 314 feet at the
entrance and 2 feet for a distance of 3 miles, '
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Tappahannock is a village on the western side of Rappahannock
River 39 miles above the entrance. The wharf with red warehouse
on the end and a cannery with iron stack are prominent. There is
a depth of 9 feet at the wharf.

Hoskins Creek, just below Tappahannock, has a depth of 2 feet
across the bar at the entrance and deeper Wwater inside for a con-
siderable distance. It is crossed by a drawbridge %% mile above the
entrance. There are numerous wharves and landings between Tappa-
hannock and Fredericksburg, some of them being post offices, but no
villages except Port Royal. Fhe most important landings are Naylors
and Leedstown, 234 and 15 miles, respectively, above Tappahannock.

Cat Point Creek, on the northeast side 2% miles above Tappahan-
nock, has a depth of about 5 feet across the bar at the entrance and
deeger water inside for 7 miles. The deepest draft using it is 6 feet.
A drawbridge crosses the creek just inside the entrance.

Mount Landing Creek, on the southwest side 2 miles above Tappa-
hanock, has a depth of 115 feet. across the flats at the entrance and
deeper water inside for 314 miles.

Occupacia Creek, on the western side 7 miles above Tappahannock,
has a depth of 4 feet across the bar at the entrance and for 534 miles
above in the main branch. The eastern branch has a depth of 2
feet to a fixed bridge 114 miles above its entrance. There are no
wharves on either branch. The creeksemptying into Rappahannock
River above Occupacia Creek are all shoal and of little interest to
navigation.

Port Royal is a village on the southwest side. of Rappahannock
River 70 miles above the entrance. Port Conway is a village opposite
Port Royal.

Newton Rock, on the southwest side 2 miles below the wharves of
Fredericksburg, is bare at a little below high water. It lies 50 feet
from the high-water shore line and the best water leads 100 feet
outside of it. .

Fredericksburg, a city at the head of navi ation on Rappahannock
River, has some trade by water, carried mostly in the regular steamers
and in barges of 8 to 9 feet draft. Steamer navigation terminates at
the wharves at the southern end of the city, though small boats can
go about 1 mile farther. The river is crossed by two fixed bridges
just above the wharves. Anchorage room ig limited and vessels gen-
erally make fast to the wharves.

Anchorages.—Good anchorages for deep-draft vessels will be found
in the mouth of the river southward or westward of Mosquito Point.
Vessels can anchor anywhere in the channel of the river where the
bottom is soft and the depth suitable. Carter and Urbana Creeks are
extensively used as harbors for small craft. .

Pilots.— Pilotage is not compulsory for Rappahannock River.
Strangers bound up the river can obtain a pilot at Carter Creek,
Urbana, or Tappahannock, and unless of light draft should not %o
above the latter place without one. Pilots for the upper part of the
river can also be found at Port Royal. ) )

Supplies—Gasoline and- provisions can be obtained at Irvington,
Weems, Urbana, Tappahannock, Port Royal, Port Conway, and
Fredericksburg, and there are stores at many of the other landings
where some supplies are obtainable. Artesian water can be had at
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or near the wharves in Carter Creek, at Urbana, Tappahannock,
Fredericksburg, and several other landings. Coal can be obtained
at Fredericksburg and in limited guantities from the fish factories
in Carter Creek.

Repairs to hulls of vessels up to 200 tons, 148 feet length and 8
feet draft, can be made in Carter Creek, and to boats of 50 feet
length and 5 feet draft in Urbana Creek. There are machine shops
at both places and at Fredericksburg, where ordinary repairs to
machinery can be made. Railways for hauling out small motor
boats can be found in Mill and Lockley Creeks, Eastern Branch of
Corrotoman River, and at Fredericksburg.

Ice, during severe winters, closes the river nearly to its mouth,
but during ordinary winters the channels are usually kept open by
the regular steamers. Ice sufficient to interfere with navigation of
small eraft will usually be met with in January and February and
is most often found above Port Royal

Freshets occur during the spring and fall, but are of short dura-
tion, and are not ordinarily dangerous to shipping. The highest
water level on record was 32.8 feet above mean low water at Fred-
ericksburg, but usual height due to freshets is not over 9 to 12
feet, and only occasionally rises above the wharves. The effect on
the water level due to freshets decreases rapidly below Fredericks-
burg, and is ordinarily negligible below Farleyvale Reach, 11 miles
below. The water is usually fresh above Port Royal, but is not suit-
able for use in boilers.

Tides.—The mean rise and fall of the tides at the mouth of the’
river is 1.2 feet; at Tappahannock, 1.6 feet; and at Fredericksburg,
2.8 feet. It is high water at the mouth of the river 1 hour 36 minutes
after high water at Old Point Comfort, and at Tappahannock 2
hours 56 minutes later than at the mouth of the river.

Currents.—The currents follow the general direction of the chan-
nel. In the upper reaches of the river the velocities of the currents
and the times of slack water vary to a considerable extent, due prin-
cipally to freshets, but also to some extent to winds; they vary in a
similar manner in the lower part of the river, but to a much less
extent. «

Abreast Windmill Peint, at the mouth of the river, slack water before
the flood occurs about 2 hours 40 minutes after the time when the
current turns northwest at Chesapeake Bay entrance {or approxi-
mately 1 hour before the time of high water at Old Point Comifort),
and slack water before the ebb occurs about 2 hours 40 minutes after
the time when the current turns southeast at Chesapeake Bay en-
trance (or aproximately 45 minutes before time of low water at Old
Point Comfort). :

At Tappahannock slack water before the flood occurs about 38 hours
15 minutes after the time when the current turns northwest at Chesa-
peake Bay entrance (or afpproximataly 45 minutes after time of high
water at Old Point Comifort), and slack water before the ebb occurs
about 3 hours 15 minutes after the time when the current turns south-
east at Chesapeake Bay entrance (or approximately 40 minutes after
time of low water at Old Point Comfort). The observed velocity
of the 0‘11:1'911.'3 at gtrength of ebb was 1 knot and at strength of flood
was 0.9 knot. Lo . .
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DIRECTIONS, RAPPAHANNOCK RIVER.

The channel from the mouth to Tappahannock is comparatively
straight, gradually decreases in width, and leads between shoals
which make out from both banks. The principal dangers are marked
by buoys and lights. Strangers should have no trouble in taking
a draft of 10 feet to Tappahannock by day with the aid of the chart.
Above Tappahannock the river is narrow and crooked and requires
local knowledge. Rocks occur in places on both sides of the channel
for a distanec of 4 miles below Fredericksburg, and the shores should
be given a good berth. Strangers can safely carry a draft of 6 feet
to Fredericksburg with the aid of the chart, but with a deeper draft
are advised to take a pilot at Tappahannock.

The approach to Rappahannock River leads between Rappahan-
nock Spit on the north and Stingray Point Shoal on the south. The
shores on both sides at the entrance are wooded, and the most

rominent landmarks are Windmill Point and Stingray Point light-
ouses, both white houses on piles.

Rappahannock Spit, extending 434 miles east-southeastward from
Windmill Point, is marked by Windmill Point lighthouse near the
center, and a black gas buoy at the outer end. A red and black bell
buoy 34 mile west-northwestward of the gas buoy marks the wreck
of the Katahdin. Vessels of 10 feet draft can cross the spit anywhere
between the lighthouse and the gas buoy,.and boats of 6 feet draft
for a distance of 1 mile west-northwestward of the lighthouse. Rap-
pahannock Spit is entirely within the area of possible fish traps:
strangers should not cross it at night and should proceed with caution
in the daytime.

The eastern limit of fish traps in the vicinity of Rappahannock
River entrance is a line drawn from Smith Point lighthouse to Rap-
pahannock Spit gas buoy, thence to buoy No. 11 south-southeastward
of Wolf Trap lighthouse, and they are prohibited in water exceedings
45 feet in depth. The outer limit is marked by a line of black and
white horizontally striped bug;s. _

Entering from southward.—Vessels should keep outside the line of
buoys marking the eastern limit of fish traps, until 254 miles south-
ward of Rappahannock Spit gas buoy and up to fish trap buoy
“3 W 7 the lighthouse will bear 328° true (NNW. 35 W.mag.),
distant 414 miles. Then steer 314° true (NW. 34 N.mag.) for 333
miles to a position 1 mile south-southwestward of Windmill Point
lighthouse. Then steer 279° true {WNW. 34 W. mag.) for 534 miles,
passing 3 mile northward of Sturgeon Creek Shoal light, to a posi-
tion 34 mile southward of the red buoy off Mosquito Point.

Entering from northward.—Keep outside the line of buoys mark-
ing the outer limit of fish traps until down to Rappahannock Spit
gas buoy. Passing eastward and 145 mile south.ward of this, a 279°
true (WNW.84 W. mag.) course for 8 miles will lead 1 mile south-
ward of Windmill Point lighthouse, 34 mile northward of Sturgeon
Creek Shosal light, and to a position 34 mile southward of the red
buoy off Mosquito Point. . . )

Monquito Peint to Tarpley Point.—KFrom a position 34 mile south-
ward of the red buoy off Mosquito Point, steer 299° true (N'W. %5
W.mag.) for 454 miles, to a position 1 mile southward of the light
at the entrance to Carter Creek and 134 miles north-northwestwar of



-~

144 UNITED STATES COAST PILOT.

Grey Point. Then steer 266° true (W.14 N.mag.) for 314 miles
to a position 14 mile south-southwestward of the red buoy off Tolls
Point. From here a 302° true (NW.5; W.mag.) course for 234
miles will lead to a position 74 mile northeastward of Urbana Creek
outer light, and with the outer and inner lights in range, and then
a 346° true (N.34 W.mag.) course for 415 miles will lead to a
position 14 mile eastward of Smoky Point buoy No. 1A. From here
steer 317° true (NW. 85 N. mag.) for 3 miles to a position 250 yards
northeastward of a black buoy, and then steer 293° true (NW. by
W. 14 W. mag.) for 21, miles to a position 200 yards southwest-
ward of Tarpley Point Shoal buoy.

Tarpley Point to Tappahannock.—The channel is narrow above
Tarpley Point and strangers must depend upon the buoys and lights.
The current has considerable strength at times and care must be
taken not to be set off the courses by it.

From Tarpley Point buoy steer 319° true (NW. 74 N.mag.) for 114
miles to a position 100 yards northeastward of the light off Jones
Point, then head for Bowlers Rock lighthouse on a 309° true (NW.
mag.) course until 14 mile from it, being guided by the buoys.
Pass 200 yards northeastward of the lighthouse and steer 326° true
(NNW. 15, W. mag.) for 214 miles to the northerly black buoy off
Xubank, then steer 329° true (NNW. 14 W. mag.) for 134 miles
to a position 34 mile west-southwestward of Accaceek Point and 14
mile south-southwestward of Wellfords Wharf. From here steer
340° true (N. by W. 14 W. mag.), passing 14 mile off the wharf,
and continue 34 mile beyond until Ross Roek light bears 314° true
(NW. 34 N. mag.), distant 55 mile. Then steer 308° true (NW. 14
W. mag.) for 234 miles to the black buoy off Jones Point, passing
150 yards southwestward of the light, and after passing the buoy,
head for the wharf at Tappahannock. Anchorage can be had in 13
to 17 feet anywhere in the channel between the wharf and the red
buoy 1 mile east-southeastward. -

RAPPAHANNOCK RIVER T0O GREAT WICOMICO RIVER.

The western shore of Chesapeake Bay between Rappahannock
River and Great Wicomico River is generally low and presents no
rominent features. It is indented by numerous creeks and by Great
%)Vicomico River. The creeks have numerous small villages and land-
_ings, but no large towns. Fish factories are located on most of them,
and they are frequented by fish steamers of 8 to 12 feet draft and by
many smaller craft engaged in the oystering and fishing industry.
Steamers from Baltimore make regular trips to the principal land-
‘ings between Great Wicomico River and Dymer Creeﬁ
The outer limit of fish traps is a line joining Smith Point light-
house and Rappahannock Spit bell buoy, and in water not exceeding
45 feet in depth.: The outer limit is marked by a line of black and
white horizontally striped buoys. Inside this limit, fish traps are
numerous in season, but are prohibited along the regular navigable
channels and at a ater distance from shore in the tributaries than
one-third their width between shores.  On account. of the. fish
traps, strangers should not attempt to enter at night. Local ves-
sels approaching the creeks from southward usually pass a little east-
ward of Windmill Point lighthouse, and keep outside the 18-foot

-
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curve until off the entrance, and when approaching from northward
keep outside the 12-foot curve. The mean rise and fall of tides in
all of the tributaries is about 1.1 feet. Rappahannock Spit is de-
scribed under Rappahannock River.

Fleets Bay, just northward of the entrance to Rappahannock River,
éormﬁ the approach to Little Bay and Tabbs, Dymer, and Indian

reeks.

Little Bay and Antipoison Creek, emptying into Fleets Bay from
southward, have a depth of 8 feet in a narrow channel for 215 miles
above the entrance. A prominent shoal in Little Bay is marked by
a buoy, and otherwise the chart is the guide. The creeks are fre-
quented only by small local boats. There is an ice plant on the
north shore of Antipoison Creek.

Tabbs Creek has a depth of 12 feet in the entrance and 7 feet to
near the head. It is unmarked and frequented only by small craft.

Dymer Creek has been improved by dredging a channel to a depth
of 15 feet and width of 200 feet in the approach through Fleets Bay,
and has a natural channel 15 feet deep for 1 mile above the mouth
and 8 feet to near the head. The dredged channel is marked by a red
buoy and a light on the north side, and the entrance to the creek by
a li%‘ht on eac% side. Kish steamers drawing 12 feet are the deepest
draft entering.

Ocran, a village on the south side of Dymer Creek 54 mile above
the entrance, is the principal landing, and a fish factory here is the
most prominent mark in the vicinity. Gasoline, provisions, and
water are obtainable, and coal in limited quantities from the fish
factory. There is a railway in the creek capable of hauling out
boats of 40 feet length and 4 feet draft.

Approaching Dymer Creek entrance, give the outer light a berth of
over 14 mile when eastward of it, and approach the light on a west-
northwesterly course. Pass 50 to 100 yards southward of buoy No. 2,
60 yards southward of the outer light, and steer 300° true (NW. 73
W. mag.) for 14 mile, heading for the fish factory at Ocran. Then
steer 317° true (NW. 34 N. mag.) for the lights at the entrance;
pass 50 yards or more southward of the red structure and 50 to not
over 150 yards northward of the black one. Above the entrance the
mid-channel is clear, but the points should be given a good berth.
Approaching Ocran Wharf pass northward of the end of a shoal
eastward of the wharf, which is sometimes marked by a private aid.

Indian Creek has a depth of 10 feet to Kilmarnock Landing and
6 feet to near the head. The principal landings are Byrdton, on the
northeast side 1 mile above the entrance, and Grace Point and Kil-
marnock Landing, on the southwest side 2 and 214 miles, respectively,
above the entrance; the latter is at the foot of a road leading to the
village of Kilmarnock. There are fish factories at Byrdton and
Kilmarnock Landing. Gasoline, provisions, and water are obtain-
able at the latter. ere are two lights on the north side at the
entrance between the shoals, and a small private beacon, lighted dur-
ing the fishing season, to mark the end of the shoal on the north-
east side west of Henrys Creek. ] .

- To enter Indian Creek, keep southward of the shoals with depths
less than 18 feet lying eastward of the outer light, and steer for the
fish factory at Byrdton open southward of the outer light, course
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305° true (NW. 34 W. magy). Pass 75 yards southward of the outer
light and the inner light 15 mile above it, and continue the course for
the fish factory until inside the entrance. Pass 75 yards southward
of the private beacon lying 14 mile southeastward of Byrdton and
25 yards southward of a private aid westward of Bells Cyreek, above
which the mid-channel is clear to Kilmarnock Landing, but the
points should be given a good berth.

Dividing Creek has its entrance between shoals 714 miles 343° true
(N. by W. mag.) from Windmill Point lighthouse. It has a depth of
12 feet to Hardings and Harveys Wharves, 134 miles above Hughletts
Point at the entrance, and 6 feet for a farther distance of 34 mile.
The channel is marked by lights and buoys from the entrance between
the shoals up to Prentice Creek and by bush stakes on the ends of the
prominent shoals above that point. Prominent white fish factories
are located on the point on the south side of Prentice Creek, 14 mile
above its entrance, and on the north side of the north point of Pren-
tice Creek, and are visible from outside. There is a beacon on the
south side at the entrance of Prentice Creek. Gasoline, provisions,
water, and coal in limited quantities are obtainable.

The best water can be taken to the entrance of Dividing Creek
by keeping Windmill Point lighthouse astern on a 345° true (N.
7 W. mag.) course, with Dividing Creek light a little on the port
bow ; this course leads through an area of possible fish traps. But
a depth of 10 feet can be taken to the entrance by approachin
Dividing Creek light on any bearing between 264° true (W. mag.
and 343° true (N. by W. mag.). In entering, pass eastward and
close northward of Dividing Creek light and 350 vards southward
of a lighted beacon 34 mile northwestward of it. Then steer north-
westward into the creek, passing northwestward of the light on the
south side at the entrance and southward of a red buoy. en inside
the creek follow a general mid-channel course, keeping outside the
bush stakes which mark the ends of the shoals.

GREAT WICOMICO RIVER (CHART 534),

6 miles southwestward of Smith Point lighthouse, is a good and
convenient harbor and is extensively used by small vessels. It is
also frequented by fish steamers, the r?ular passenger steamers,
and schooners and barges carryi woo roducts. e draft of
vessels entering it does not ordinarily exceed 12 feet. It has a depth
of 18 feet for 534 miles above Great Wicomico River lighthouse, 10
feet for 214 miles farther to abreast Sampson Wharf, and is navi-

able for small craft for a farther distance of 214 miles. Vessels
ﬁ;d with wood produets as far up as Sampsons Wharf, cargoes being
brought from above by lighters. :

The channel is marked by lights and buoys to Rogues Point, 414 miles
above Wicomico River lighthouse. The principal landings on the
main channel of Great Wicomico River are Mila, Blackwells, Tipers,
and Sampsons Wharves. The principal marks for the entrance are
Great Wicomico River lighthouse (white house on piles) and a group
of buildings, a church sgm and an iron stack at Fleeton, on ¥leets
Point. The shoals cutside the entrance are generally covered by fish
stakes. SR _
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Ingrams Bay and Mill Creek, west-southwestward of Great ‘Wicomico
River lighthouse, have a depth of 12 feet for 3 miles above the
lighthouse and 8 feet for a farther distance of 1 mile. The channel
is narrow and unmarked and strangers should not enter without a
pilot.

Cockrells Creek, on the north side, just inside the entrance of the
river, has numerous fish factories and 1s the center of a large trade by
water. Fleeton, Fairport, and Reedville are villages on the creek, and
there are several other landings. All kinds of supplies are obtain-
able, and there is a railway for hauling out boats of 50 feet length
and 5 feet draft. Some ship chandlery can be obtained at Reed-
ville, as well as water, gasoline, and coal in limited quantities; there
are depths of 8 to 15 feet at the wharves. Fleet Point light is the
principal guide to the entrance. -

The other tributaries of Great Wicomico River are used by small
local boats, but are unmarked and of little interest tp general navi-
gatlon. _ ;

Anchorage.— Vessels entering Great Wicomico River for shelter
usually anchor off and in the mouth of Cockrells Creek in 15 to 20
feet. Motor boats usually anchor in the creek. Cockrells Creek is
also considerably used as a secure harbor from ice.

Ice does not close the river to navigation except in severe winters,
and then only for short periods.

Tides.—The mean rise and fall of tides is 1.1 feet at the entrance of
Great Wicomico River.

Directions, Great Wicomico River.—Fish traps will usually be found
on the shoals near and off the entrance to Great Wicomico River,
and strangers entering at night should follow the deepest water and
proceed with caution.

The best water will be taken into the entrance on a 287° true
(WNW. mag.) course, passing 300 yards north-northeastward of
Dammeron Marsh Shoal buoy, 350 yards southward of Great Wicom-
ico River lighthouse, and 150 yards southward of Fleet Point buoy.

1f bound above Cockrells Creek, from a position 150 yards south-
westward of Fleet Point buoy, steer 826° true (NNW. & W. mag.)
for Sandy Point light (black structure); round it at a distance of
100 d‘yards_ or more and steer northwestward for Haynies Point light

(red struecture) ; round this light at a distance of 100 yards or more
and be guided by the chart. A eral mid-channel course is the
best, but_unmarked shoals extend for a considerable distance offshore
1In places.

_To enter Cockrells Creek pass 300 yards westward of Fleet Point
light and steer 34° true (N% 14, N. mag.), passing 150 yards off the
wharf on the north side of Fleet Point. Then pass about 75 yards
off the wharf on the west bank and leave the wharf on the next point
on the west bank 150 yards on the port hand. Anchor in the channel
anywhere below the &h factory on the west bank at Fairport.

POTOMAC RIVER,

on the western side of Chesapeake Bay, 66 miles above the entrance
and 84 miles below Baltimore forms the boundary between the States
of Maryland and Virginia, and is the approach to the cities of Alex-
andria and Washington, and many villages and landings. It is navi-
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gable by vessels to Washington, 95 miles above the entrance, and by
small unmasted vessels for about 8 miles above to Little Falls. The
vessels using the Potomac River are occasional coasting and foreign
vessels bound to Alexandria and Washington, the regular steamers
from Washington, Baltimore, and Norfolk to the landings, and a
large number of small craft engaged in oystering and fishing.

The channel is good for a depth of 18 to 22 feet, which is found
between the Jumps when crossing Kettle Bottom: Shoals. There is a
narrow channel with a navigable depth of 23 to 24 feet through
Kettle Bottom Shoals along the north bank., The dredged cuts be-
tween Maryland Point and %ouglaSs Point and throngh Mattawoman
Shoals are about 200 feet wide, with a depth of 24 feet. A draft of
22 feet has been taken up the river to Washington, but this is ex-
ceptional; 18 to 20 feet is about the ordinary deepest draft.

The lower Potomac, from Dahlgren to the mouth, is used exten-
sively by the Navy as a firing range and torpedo speed trial course.
Buoys and barges will be found anchored in various localities, of
which notice will be given in the Notices to Mariners.

The firing range of the United States Naval Proving Ground,
Dahlgren, Va., involves the entire portion of the Potomac River
below a line joining Persimmon Point, Va., with the entrance of
Popes Creek, Md., and constitutes a danger zone. Firing over this
range will normally take place between the hours of 9 a. m. and 4
p- m. on all days except Sunday.

Any vessel propelled by mechanical power at a speed greater than
5 miles per hour may proceed directly through the danger zone
without restriction, except when especially notified to the contrary.

‘When firing is in progress, all vessels in or near the danger zone
will be duly met by representatives of the inspector of ordnance in
charge, suitably warned, and given the necessary instructions and
orders to insure their safety. During the period from February 15
to May 15 the area between Smith Point and Ragged Point, the
authorized fish-stake line, and the Virginia shore will not be fired
into.

These regulations shall be enforced by the inspector of ordnance
in charge, U. S. Naval Proving Ground, through such officers, en-
listed men, and employees at the U. S. Naval Proving Ground as may
be designated, including always the commanding officer of the range
patrol, using all agencies as Government vessels, seaplanes, and other
suitable equipment as may be necessary. These agencies will fly or
expose a square red flag in clearing a danger zone.

Little Wicomico River, entering the south side of Potomac River
7% mile northwestward of Smith Point, is nearly dry at low water at
the entrance, and not more than 3 feet can be taken across the bar
under the most favorable conditions of high water and a smooth sea.
The entrance is also subject to change. '%he depths in the river are
said to range from 6 to 15 feet. There is no traffic to and from the
river, shipments being made by way of Great Wicomino River.
Sunnybank is a post office on the south side of the river, 1 mile above
the entrance. _

"Hack Creek, Cubitt Creek, Hull Creek, Presley Creek, and Cod Creek,
on the south side of Potomac River between Little Wicomico and
Coan Rivers, are not used. The entrances are often dry at low water.



SANDY HOOK TO CAPE HENRY. 149

Coan River is on the south side of Potomac River, 14 miles above
Smith Point lighthouse and 614 miles 251° true (WSW. 75 W. mag.)
from Point Lookout lighthouse. Steamers drawing 9 feet or a little
over make regular trips to the landings. The entrance is marked by
aids, some of which are lighted, and is easy of access. Above the-
entrance, pile beacons with slatted da marks or bush stakes are
maintained by the steamboat company in a depth of about 6 feet on
the principal shoals as far as the landings, but some difficulty may be
experienced in taking a greater draft than 8 feet to Coan and Bun-
dick. 'The mean rise and fall of tides is 1.4 feet.

The landings are Lewisetta, Cowart, Walnut Point, Lake, Coan, and
Bundick, and these landings are post offices. The bight on the south
side of Walnut Point is used as an anchorage by small craft. There
are stores at the landings, and artesian water and gasoline can be had
at some of them.

Kingscote Creek, the porthern branch on the west side of Coan
River, is navigable for vessels of 8 feet draft for a distance of 34
mile above the wharf at Lewisetta. Shoals extend halfway across
the entrance from the west side northward of Cowarts Wharf and
the channel is further narrowed by a shoal extending southwest-
ward from the next point above the Lewisetta Wharf. Above these
shoals the mid-channel is clear.

The Glebe, the principal tributary on the west side of Coan River,
is navigable for vessels of 9 feet draft for a distance of 114 miles
above Cowarts Wharf: the mid-channel is clear, except for a shoal
which extends well off from the point on the south side 34 mile
above Cowarts Wharf. The south arm at the head of the Glebe has
a channel depth of 8 feet for a distance of 14 mile above the entrance.
Gasoline and water can be obtained at Cowarts Wharf, and there is
a marine railway with a capacity of about 40 tons. :

Directions, Coan River.—A channel 500 yards wide is kept clear of
fish stakes in the approach to Coan River; passing %3 mile southeast-
ward of Coan River gas and bell buoy, the center line of this chan-
nel trends 231° true (SW. by W. 14 W. mag.) to a position 250 yards
northwestward of Coan River light (black pile structure). Pass 100
yards westward of Coan River light, steer 169° true (S. 14, E. mag.)
and pass eastward and southwarc% of Travis Point Spit light, round-
ing it at a distance of 200 to 300 feet. Then steer 271° true (W. 54
N. mag.) for Cowarts Wharf, passing midway between the beacons
southward of Lewisetta, from which point the channel is clear to
the wharves at Lewisetta and Cowarts.

To continue up Coan River, pass 300 to 400 feet eastward of the
beacon off the entrance of the Glebe, about 200 feet eastward of the
next beacon southward, about 150 feet eastward of the beacon west-
ward of Walnut Point, and 200 feet eastward of the beacon, south-
ward of Walnut Point. Then keep about mid-river giving the bea-
cons a berth of about 300 feet, and pass about midway between the
beacons southeastward of Lake Landing on a southerly course.
Above Lake Landing favor slightly the west bank until approaching
Coan Wharf. A draft of 6 feet can be taken about %4 mile above
Bundick Wharf to the old wharf on the west side, and 8 feet about
14 mile farther to the small landing at the head of the river; the
points should be given a good berth. ' -
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Judith Sound, just northward of the entrance to Coan River, is shal-
low, and motor boats bound northward from Coan River must go
outside of Hog Isiand.

Yeocomico River is on the southwest side of Potomac River, 17
‘miles above Smith Point lighthouse and 9 miles 269° true (W. 34 N.
mag.) from Point Lookout lighthouse. It has a depth of 13 feet in
the entrance and 9 feet to Lodge Ldnding on South Yeocomico River
and to Kinsale on West Yeocomico River. Steamers between Balti-
more and Washington drawing 914 feet make regular trips to several
landings in the river. Liynch Point light, on the north side, is the
principal guide to the entrance. A light and a red buoy mark the
entrance to West and South Yeocomico Rivers, and single pile bea-
cons with slatted daymarks are maintained in a depth of about 6
feet to mark the most dangerous shoals in these branches. The mean
rise and fall of tides is 1.4 feet.

The landings in Yeocomico River are Kinsale, Mundy Point, and
Lodge, and there is a post office at each. Kinsale is the principal
village, and gasoline, provisions, and water are obtainable there.
Some supplies can also be obtained at the other landings. There is
a marine railway of 40 tons capacity on South Yeocomico River,
1 mile south of Mundy Point. ' ' '

White Point Creek, the northwestern branch of Yeocomico River,
has a depth of 9 feet for 1 mile above the entrance. White Point is a
landing on its southwest side. A. marine railway with a capacity of
20 tons is on the south side of Mill Branch. o enter, bring Barn
Point light astern on a northwesterly course, heading southward
of the end of White Point, and pass about 150 yards off the north-
east bank southeastward of White Point. The mid-channel is then
clear, except for a shoal which extends northeastward to mid-river
from the point on the north side of Mill Branch.

A channel 650 yards wide is kept clear of fish stakes in the en-
trance of Yeocomico River. From a position nearly 2 miles 68° irue
(ENE. 54 E. mag.) from Lynch Point light, the center line of this
channel trends 244° true ( WSW. 14 W. mag.) to a position 325 yards
southward of Lynch Point light, and then 261° true (W. 14 8. mag.)
to a. position 325 yards northward of Barn Point Light. Pass 200
vards northward and westward of Barn Point light, steer southward
for the red buoy westward of Barn Point, and pass eastward of it.

To enter West Yeocomico River, pass between the red buoy and the
beacon southwestward of it and steer westward to Kinsale; follow-
ing a general mid-channel course and keeping outside the beacons
which mark the ends of the shoals. ' A depth of 9 feet can be taken
alongside the wharf at Kinsale, or anchom%-e may be had in a depth
of 10 feet in the mouth of Hampton Hall Branch, just below the
wharf. There is a draw bridge just above Kinsale. :

To enter South Yeocomico River, pass eastward of the red buoy west-
ward of Barn Point and steer southward, passing 100 yards off
Mundy Point wharves, 70 yards eastward of the beacon just south-
ward of them, and follow a general mid-channel course to >
Landing, giving the points a good berth and keeping outside the
beacons which: mark the ends of the shoals. - There is a depth of 3
feet for 34 mile above Lodge Landing. : S ,

Cornfield Harbor, just inside of Point Lookout. 1s sheliered from
northerly and northeasterly winds and vessels bound up and down
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the bay frequently use it as an anchorage for the night. The shoal-
ing is gradual and the lead a good guide except off Cornfield Point
and at the south end of the shoal (marked by a red buoy) extending
34 mile southward from Point Lookout, where it is abrupt and the
bottom hard sand. The only outlying danger is a shoal with 6 feet
over it and 15 to 20 feet around it, lying 650 yards west-northwest-
ward of Point Lookout lighthouse, and marked by a red buoy.
There is a short wharf with 10 feet at its end just westward of the
lighthouse. Point Lookout and Cornfield Point are post offices.
Point Lookout Creek has a depth of about 2 feet in its entrance.

The small creeks between Cornfield Point and Smith Creek are
shoal and little used ; most of them can not be entered at low water.

Smith Creek, on the north side of Potomac River, 514 miles north-
westward of Point Lookout, has a depth of 10 feet across the bar at
the entrance and 17 feet inside to the junction of the northern and
eastern branches. Both branches have a depth of 12 feet for 34 mile
and 8 feet to mear their heads. Steamers drawing 9145 feet make
regular trips to Millers Wharf (Wynne post office) in the creek, and
many sma.IP boats make use of the creek as a harbor. There is a store
at Millers Wharf, where gasoline and some provisions are obtainable.

The channel at the entrance of Smith Creek is very narrow and
difficult and is marked by lights and buoys. A channel 600 yards
wide is kept clear of fish stakes, the center line of the channel trend-
ing 355° true (N. 14 E. mag.) for 134 miles to a position 300 yards
westward of the red buoy off the entrance. Pass 200 yards westward
of the buoy and steer north-northeastward with the outer light (black
structure) a little on the port bow. Pass about 200 yards southeast-
ward and 100 feet mortheastward of the outer light, and 150 feet
southwestward of the red buoy and inner light. Above this point
the mid-channel is clear, but a shoal extends 300 yards northwest-
ward from the point 14 mile southwestward of Millers Wharf and
1s marked by a red buoy.

St. Marys River, on the north side of Potomac River, 6 miles north-
westward of Point Lookout, has a depth of 24 feet or more to Priests
Point, 21 feet to St. Marys, and 8 feet to Liynch Island, distant 334,
6, and 814 miles, respectively, above the entrance, It is 2 miles wide
at the entrance and has a channel width of 14 to 34 mile up to
Priests Point, forming a secure harbor. It is the principal anchorage
in the mouth of Potomac River for vessels seeking shelter in heavy
gales. 'The mean rise and fall of tides is 1.7 feet.

A shoal extends 114 miles southeastward from St. George Island
and is marked by a horizontally striped buoy, which is the principal
guide to the entrance. There is a horizontally striped buoy 14 mile
south-southeastward of Cherryfield Point, but depths of 12 to 17 feet
extend 1% mile southeastward of it. Priests Point is marked by a
large white building, and there is a light on the end of the shoal off
the point. Windmill Peint is a low yellow bluff, with a cluster of
trees at the end; the shoal off the point is marked by a black buoy.
St. Marys Point is marked by a low church spire visible above the
trees and a monument on the end of the point.

The landi ‘are Bromes Wharf (St. Marys City post office} and
Portobello; on St. Marys River, and Grayson Landing, on the south side
of St. Inigoes Creek, i mile above its mouth: Steamers drawing 10
feet make regular trips to all of them, and there is daily auto service
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between St. Marys and Washington. Some provisions can be ob-
tained at St. Marys. '

Directions, St. Marys River.—The outer limit of the fish traps 1n the
vicinity is defined by a line extending 801° true (NW. 34 'W. mag.)
from Point L.ookout Shoal buoy, passing 14 mile off the south point
of St. George Island, and continued 114 miles past that point; and
then trending 312° true (NW. 14 mag.) and passing 34 mile off
Piney Point lighthouse. Vessels should keep southward of these
lines, especially at night. A channel 800 yards wide is kept clear
of fish traps in St. Marys River, the center line of the channel trend-
ing 346° true (N. 34 W. mag.) and passing 34 mile westward of Kilis
Point, 54 mile eastward of the horizontally striped buoy lying south-
eastward of St. George Island, and 114 miles eastward of the island.

Passing 14 mile or more southward and 14 mile eastward of the
horizontally striped buoy southeastward of St. George Island, steer
355° true (N. 15 E. mag.) for Windmill Point; this course leads
across an area of possible fish traps for a distance of 1 mile above
the buoy. Pass 200 yards westward of Priests Point light, about
the same distance eastward of the black buoy off Windmill Point,
and round Windmill Point at a distance of at least 34 mile. Pass
300 yards or more off Chancellor Point (on east bank %% mile above
Windmill Point), and then keep near the middle of the river to the
head, except abreast the shoal which extends 300 yards southwest-
ward from Horseshoe Point, 34 mile northwestward from St. Marys.

- St. George Island is a long, low, sparsely wooded island on the west
side of the entrance to St. Marys River, and the southwest side of
St. George River. It is thickly settled, mostly by oystermen and
fishermen, and is also used to a considerable extent as a summer
resort. There is a post office and a landing (Adams Wharf) for
small boats on the northeast side, where gasoline and provisions can
be obtained. Pilots can also be obtained for any of the adjacent
tributaries.

St. George River has a narrow, crooked channel with a depth of 10
feet for 4 miles. Shoals make out from many of the points. It is
frequented by oystering and fishing boats during the entire year, and
by many pleasure craft during the summer; 3 to 5 feet is the usual
draft of boats frequenting it, though vessels of 8 to 10 feet draft
sometimes load with wood products.  The red and black horizontally
striped buoy southeastward of Cherryfield Point is the only mark,
and local knowledge is required to carry the best water above the
entrance. A channel 600 yards wide is kept clear of fish traps in
the entrance, the north edge of the channel trending 309° true (N'W.
mag.) to the horizontally striped buoy. ' ' '

St. George River can be entered with a depth of 3 feet at low water
through the Straits, at the northwest end of St. George Island. Head-
room is limited to 8 feet by a bridge crossing the Straits. There
is a post office (Piney Point) on the southwest side of St. George
River just above the Straits, and gasoline can be obtained. :

Piney Point is marked by Piney Point lighthouse (white tower).
There is a steamboat wharf with a depth of 10 feet 14 mile northeast-
ward of the end of the point, and gasoline and provisions mag be
obtained. There is a summer hotel here. The point should be
given a berth of 300 yards to avoid a shoal, bare at low water, ex-
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tending southward from it, and to avoid fish stakes just eastward
of the point.

Ragged Point, on the southwest side of Potomac River, 15 miles
above Point Lookout, has shoals extending off it in all directions, the
northeast edge of the shoals being marked by Ragged Point lighthouse
(white house on piles). I)eep—graft. vessels should give the light-
house a berth of 14 mile or more. o

Machodoec River, 214 miles westward of Ragged Point lighthouse
and 5 miles 127° true (SE. 14 E. mag.) from Blackstone Island light-
house, has a depth of 12 feet for 114 miles, 8 feet in a dredged channel
through the narrows 2 miles above the entrance, and 6 feet above to
near the head of navigation. Steamers from Washington drawing
6 feet make regular trips to Edgewater Wharf, which is the principal
landing. Gasoline can be obtained from a store near Edgewater
Wharf and water from an artesian well. The entrance is narrow
and obstructed by shoals extending from either side and is marked
by a light and buoys. A cable crosses the river from Barnes Point
to a point south of Crab Point.

To enter Machodoc River, steer for the light at the entrance on about
a south (mag.) course; pass westward and southward of the light,
and midway between the two buoys southeastward of it. Follow a
general mid-channel course to the narrows, and pass through the
narrows, following the red buoys on a 208° true (SW. by S. mag.)
course, passing 75 yards off the point on the west side and 100 yards
off the point on the east side. Pass close to the end of wharf and
follow a general mid-channel course to Parham Point.

Nomini Bay, on the south side of Potomac River, 22 miles above the
entrance and 314 miles 165° true (S. 34 K. mag.) from Blackistone
1sland lighthouse, has depths of 15 to 19 feet and forms the approach
to Nomwini Creek and Currioman Bay. The shoaling is abrupt on
the east side and gradual on the west side.

Nomini Creek has been improved by dredgingBa channel 9 feet deep
and 150 feet wide from the head of Nomini Bay to Hickory Point,
1 mile above, and by the construction of a jetty on the east side at
the entrance. 'The creek has a natural depth of not less than 7 feet
from the head of the dred channel to Nomini, 214 miles above,
5 feet to a drawbridge 1 mile above Nomini, and 3 feet for a further
distance of 1 mile. ' _

The landings are Beales, McGuires, and Mount Holly, on the southeast
side, and Deep Point and Nomini on the west side. Mount Holly is a
post office. (Gasoline, provisions, and water are obtainable in several
places. Steamers from Washington of 6 feet draft make regular
trips to all of the landings, and there is an. automobile ferry from.
McGuires to Leonardtown, Md. A center pier drawbridge, each
opening 60 feet wide, with a headroom of 5 feet at high water when
glolsed,i, crosses the creek at Nomini. The mean rise and fall of tides
15 1.8 feet. S o : » ' ' ‘

_The dredged channel into Nomini Creek is marked by buoys and
lights and by bush stakes maintained by the steamboat company.
To enter give the shores of Nomini Bay a berth of 12 mile and head
for the outer end. of -the jetty. Pass 100 yards westward of it, and
steer 152° true {SSE. mag.) in the dredged channel, following the
buoys, and .passing 100 feet westward of White Point h%ht and 250
feet westward of Ice House Point light. Bring the latter light
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astern on a 181° true (S. 54 W. mag.) course, following the dredged
channel, and passing eastward of the red buoy at its south end and
intermediate private aids. From this point to Nomini the mid-chan-
nel is clear. Shoals make off from many of the points, and they
should be given a good berth.

Currioman Bay, emptying into Nomini Bay from westward, has a
depth of 8 feet at its entrance and 7 to 10 feet anywhere in mid-
channel to near the head. It is separated from the river by a nar-
row, marshy spit, wooded in the center, and awash near its western
end. Currioman Wharf is the principal landing and is used by steam-
ers from Washington drawing 6 feet. The end of the shoal extending
southeastward from Elbow Point is marked by buoys, and usually by
a bush stake. To enter, pass 200 yards westward of the north end of
the jetty at the head of Nomini Bay, steer southwestward for about
400 yards and then westward, passing southward of the buoys and
bush stake marking the end of the shoal When past the second
buoy steer northwestward into the bay, favoring slightly the north-
east side at the entrance, and then keep in mid-channel. .

Piney Point, Herring, Blake, Poplar Hill, and Flood Creeks, between
Piney Point and Bretons Ba